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The discovery entirely new 
high-speed spinning technique 
research engineers American 
Viscose Corporation has resulted 
new continuous spinning 
process for rayon textile yarns. 


The process, called “Filamatic,” 
involves the use machine that 
smaller, faster, and more effi- 
cient than machines now gen- 
eral use. 


requires only matter sec- 
onds produce dried and fin- 
ished yarns contrasted the 
many hours consumed the pot- 
spinning procedures. 


New Process Produces 
Yarn Superior Quality 


Avisco yarns spun the new 
“Filamatic” process have under- 
gone extensive tests the 
Textile Research Department 


RAYO 


Avisco Continuous Spinning Process 
Fundamental Advance Rayon Technology 


American Viscose. The results 
show that the yarns are remarka- 
bly uniform both physical char- 
acteristics and dyeing qualities. 
Fine and medium yarn sizes can 
procuced the machine—as 
well the various lusters, twist 
ratios and package put-ups re- 
quired the textile industry. 


Million Pound Capacity 
Installed 


Work already going ahead for 
the installation the new “Fila- 
matic” machine one more 
American Viscose Corporation’s 
viscose rayon yarn plants. How- 
ever, the new installations will 
represent additional spinning 
pacity and will not replace pres- 
ent pot-spinning capacity. 


The “Filamatic” process 


YEARS 


L. ONDON, January, 1929—The term 

“Rayon,” as a substitute for “artificial 
silk” is at last being adopted by the 
trade in Great Britain. The leading 
producers announced their acceptance 
of the term in an advertisement last 
week-end. 


exclusive development the 
American Viscose Corporation, 
and licenses will required 
for the construction operation 
the new high-speed machine. 
tion research and development 
work the part the Corpora- 
tion and can regarded one 
the greatest fundamental 
advances rayon technology, 
ranking importance with the 
Topham spinning box, the dou- 
and continuous cake 
processing. 


MAKE 


4-PLY SERVICE 


encourage continued improvement 
rayon fabrics, American Viscose 
conducts research and 
offers technical service these fields: 


FIBER RESEARCH 

FABRIC DESIGN 

FABRIC PRODUCTION 
FABRIC FINISHING 


AMERICAN VISCOSE 
CORPORATION 


America’s largest producer rayon 


New York, January, 1929—Beach pa- 
jamas made of rayon and sponsored 


New York, January, 1929 — 
Rayon bedspreads with im- 


Offices: 350 Fifth Avenue, New York 


by the smart world are a fashion suc- mense popular appeal are on Charlotte, N. C.; Cleveland, Ohio; 
cess. They are seen now at the winter the market and will be placed Philadelphia, Pa.; Providence, R. I. 
y resorts, and will appear in increasing on hundreds of thousands of 


beds in American homes dur- 
ing the next few months. 


me numbers in the summer. 
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How forestall 


“shiners” your 
finished cloth 


The picturized chart illustrated, 
shows how readily the Scott IP-2 
Incline-plane Tester reveals yarn 
that would produce shiner 
finished goods. 


testing your rayon yarn 
Scott Tensile Tester before 
weaving, you can positively de- 
tect shiners. 


The yarn the left shiner 


The above actual machine record produced 


Vester clearly picturizes the between normal 


right) and varn which would “finish” shiner (left). 


REQUEST 
CATALOG 


SCOTT TESTERS, INC. 


Exclusive IP-2 Incline-plane Tensile 


145 Blackstone St., Providence, Tester. Tests from single fibre 
2,000 grams. 
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“WITHOUT WEIGHING THE 


GAUGE THE MOISTURE 
RAW MATERIAL AND THROUGH THE PRODUCTION PROCESS 


Custom built instruments meet the needs the individual user—in what- 
ever range and sensitivity your application may require. 


Tell the nature your moisture problem and ask 
lend you meter calibrated for the application you 
have mind. 


centage without reference charts, simple fact that the 

operation that even mexperienced operators can 


' power line, readings are made m a matter ot 
make several readings per minute 


seconds 
NEED WEIGH the sample. Nor 
it on ssary to know the temperature of tl 4 
sample \utomatic temperature correction for 
the possible use very large sample when the 


matically taken care the contactor design holds 
true irrespective ot the thickness, the volume or the density 


of the sample 


WRITE FOR COMPLETE INFORMATION 
ADDRESS 


HART-MOISTURE-METERS 


GRAND CENTRAL TERMINAL 
NEW YORK CITY 
NEW YORK 
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THE TEXTILE INSTITUTE 
Incorporated Royal Charter 
16, St. Parsonage, Manchester England 
announces early publication 
FIBRE SCIENCE 


The Constitution, Structure and Behaviour Fibres 


series sixteen Post Advanced Lectures delivered 
the College Technology, Manchester, during the 
Session. 


Price: —net 


The Institute offers copies its friends America, 
and also able make available the following 
publications: 


Handbooks Textile 
No. Part (The Study Movement) 


No. The Identification Textile Materials, 1948, 


Proposals for Universal Yarn Count System 
1948. 


Year Book the Textile Institute 
Terms and Definitions; Textile Standards; 
List etc., etc.) 200 pp. 


THE TEXTILE INSTITUTE 
16, St. Mary’s Parsonage, Manchester England 
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Moisture Determination Textiles Electrical 


Meters: 


Part 


Richard Toner,** Carol and John 


Contribution the Textile Research Institute dnd the Chemical 
Princeton Princeton, New Jersey 


Abstract 


the 
Ineters 
and dye, and presents basic 
affect the calibration 


second Paper mn this series 
It discusses the effeet on their 
types of curves 


THE PRECEDING PAPER this series [2] 


1 
methods were discussed which the calibra 


outline 
the 


determining textiles the electrical 


precision 


meters under test when they are properly used, 
reports additional experiments the same meters 
the effects temperature, 
tent, fiber 


con 


and Basie cotton 


sliver and acetate staple are also presented for the 


port, the results are quantitatively true only for the 
samples tested, but they are useful estimating the 


Part this series appeared September, 
Issue, page 526 
** Textil 
fessor of Chemical 
+ Textile 
Associate 
stitute, and 
University 


Institute 
Engineering, Princeton 
Research Institute Staff 
Director 
Professor of Chemical 


Research Associate Pro 


University 


Research 


Engineering, Princeton 


reporting experiments 
temperature, 
cotton sliver 


st parate 


representative motsture 


history, type 
staple variables 


condition 


heating 
and acetate 


curves for each new high 


The two meters tested were (1) the Hart Moisture 
Meter, direct-current resistance meter, and (2) the 
were standard units sup 
the manutacturers. Since the not 
adaptable all tests were made bulk 
terial, the majority them wool order that the 
results might compared with those already pub 


lis} ied, 
Basic Calibration Lines 


In the previous publication, the calibration lines 
for the Hart meter included samples with different 
heating histories. 


treatment designated 


prior conditioning; the only difference 
hetween these and the samples was that 
latter this 


samples were tested only 


were tested both sorption and desorption. 

Figure demonstrates the effect heating his 
tory the calibration the Steinlite meter, “spe 
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Special, 
Standara, Equilibrium 
Samples 


+ - 
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STEINLITE READING, B-BUTTON 


+ 


6 8 10 72 414 


OVEN MOISTURE, PERCENT 


heating (drying) before conditioning 


ing shown. 

visual examination the experimental points 
indicates the possibility drawing the two calibra 
tion lines the calculated least-squares 
lines are not parallel, was thought wise test the 
hypothesis that the two slopes could 
the cal 


culations presented Using the con 
servative procedure adding the variances for the 
individual lines and extracting the 


determine the standard deviation used 


pared tabulated with degrees iree- 
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dom, the lower number involved with either 
will seen that although this value significant, 
leaving some doubt the desirability draw- 
ing parallel lines, not highly significant. 

will apparent the subsequent 
the temperature that increasing moisture 
tends emphasize the differences differ- 
ent calibration lines, and probable that this same 
which have ditferent heating histories. The experi- 
mental evidence being incomplete, the 
tion lines have been drawn parallel since 
vious that fewer experiments are required deter- 
mine line different sample history parallelism 
recommended only when differences between 
the two lines are not great and when small amount 
purposes required paper, the 


Discussion Results 


sidered when meters are used temperature varia 
that they may used any place 
Therefore, fairly wide temperature fluctuations may 
possibly oceur, and interest know whether 


temperature 


would valid another. 


Sums ot 
squares Sums of 
ot devi- squares of 
ation deviations, 
from Degrees Oven 
regres- of moisture 
sion freedom content Slope 
Sorption 0.1077 26 143.6435 0.2027 
Desorption 0.0575 117.6936 
Ditterence 0.0211 


Sorption 


000002854 
Desorption 
0.0575) /(16)(117.6936 


0.0211 


fo; 2.120 


with 16 d.t 
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white, scoured, 60°F Equilibrium 
tests were made sorption only, the 
preparation being the same 
8 + } 4 * 4 4 
is less rehable, as has been noted in ] 
perature lines diverge the moisture 
content that the tem 70°F Standard 
points at 60. and YO F in one t ] + + 
moisture range are included sub 
stantiate the conclusion. 
ture effect will not expected OVEN PERCENT 
the same for materials, attempt has been 
readings as a function of tet perature 
single calibration curve has been determined 


temperature and the meter 


used higher temperature, the meter 


PEADING 


cate higher moisture than actually ex- 
with 11.0 percent moisture content would give 
Ss} 
Hart data were recorded the ammeter scale readings 
(not equivalent moisture percentages) resulting when 
buttons A-M, representing calibrated resistances, are 
pressed sequence until the resistance equivalent that 


OVEN PERCENT the sample under test determined 


ae 
3 
AY 


100- 

80 Natural 
Carpet se} 

Maple 


wool Q 


20 


STEINLITE READING 


WN BOS 


OVEN MOISTURE, PERCENT 


form and treatment (solid lines represent 


scoured, wool 30's). 


used this same sample would give reading 


ot 16.0 


but the meter were 


the temperature effect were not taken 
into account, the line would indicate 
content 12.3 ignoring the cor 
rection for temperature positive error 


would The reverse effect will result the 
meter used lower temperature than that for 
which has been calibrated, although the 
temperature drop less importance than that 
temperature rise the calibration curve 


has been made normal 


The effect the material for which 


has been prepared and the effeet wools 


YARN 


White Blue fe) 
Blue Maroon a 
| 
t 
| 
} + + + 
2 
| 
= 7 4 
| / Standard | 
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MOISTURE CONTENT, PERCENT 


material treatment (solid lines represent 


ditferent types the basic curve can conveniently 
discussed used for study 


were as follows: 


dyed with 5069 Federal Blue, 
dye. 


dve 


with 498 Powder chrome dye 


white 


an acid dve 


Tests these were made 
equilibrium samples, some prepared the standard 
desorption method and others by the special sory 
tion method previously and 
summarize the data are reported 
since impossible get uniform thicknesses 
such variety materials with the instrument 


which would suitable for these materials, com 


Prepared and supplied James Lees and Company 


oF | 70° 
CAR 
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100 


cm 


80 
70 


60 


50 


40 


30 


Ss 


C-Button 


B-Button 


STFINLITE READING 


wA An BO 


OVEN MOISTURE, PERCENT 


another type would have sig 
carpet wool and tops are very close the 
calibration curve with the exception the 
samples fall the left the calibration curve, indi- 
cating the presence conducting that 
given oven motsture higher read- 
ing obtained, which means, terms the basic 
curve, more moisture and less impedance. 

data for carpet-wool sorption samples low 
moisture content fall the opposite side the line 


for the white wool explanation for this 


for materials which similar the diver- 
gence for temperature errors, 
therefore, are more likely cause the points fall 
the right the basic line the low rather than 
the high range. 

would, course, possible construct calibra 
tion curves for each these types, and compare 
the results with the basic calibration, and this may 
hecause evident from these data that, although 
departure from the base line may cases 
small, not predictable and may appreciable 
Such lines for the materials tested would 
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Percent 
Stein- moisture 
indi- 
read- cated 
NaCl ing by basic 
content Moisture cali- 
Sample content button bration 
1 0.05 13.88 41.0 14.20 
14.03 62.2 15.00 
3 0.10 13.84 40.0 14.15 


preciably the information contained 
report. 


I: ffeet of Electrolyte 


\dditional oven-dried samples white were 
sequently the test, the con- 
tent the yarn was determined extraction with 
water and titration with silver 
significantly the electrical properties and 
causes the meter indicate that the moisture con 
tent higher than actually This diserepaney 
a function of the amount of electrolyte present. 

was thought that examination the 
the aqueous extract various types 
tracted with quantity water per unit 
weight varn Soxhlet extractor, and the 
the resulting was determined 
hetween these readings and variations the meter 


reading from the standard calibration curve. 


Cotton and Acetate Rayon 


Basic calibration curves obtained with the Steim- 
lite meter for and dull-tinished acetate 
rayon staple are shown Figures and 
Hart meter was not used these tests since the 
supplies instruments fitted 
ferent resistors for materials and the 
ter available was designed for wool 
proper type these materials could 
readily tested. 

was the case for all wool all tests were 


hours before conditioning calibration was the 
method both sorption and desorption 
processes. densities used corresponded those 
reported for the wool tests—namely, those 
the density increased, the 
slope the calibration line decreases, 
creasing the moisture range covered single but- 
the wool tests was observed this density range, 
cotton and acetate extremes are 
desirable cover the entire range moisture 
to be considered with one button in order to reduce 
the amount calibration required, high density 
usually recommended, with the 
neither end the curve should approach horizontal 
very wide range since all curves have high slopes 
even with the 3-inch Higher density cannot 
obtained with the instrument currently con 
structed. 


Conclusions 


While the moisture meters tested, when 
calibrated and used, can give results comparable 
those the current experiments 
demonstrate clearly the necessity for calibrating 
the material and the condition has been 
shown that heating history results deviation from 
the standard calibration the deviation 
small and slight loss precision permissible, 

calibration lines diverge the mois 
ture increases; for equal increments temperature 
the difference increases the 
For accurate results, meters 
should used the temperatures for which 
For however, where 
analysis unnecessary, the basic calibra- 
curve may prove over limited tem 
perature range. 

might expected, dyes and fiber type cause 
deviation from the calibration. This deviation 
usually such cause the meter indicate 
higher content than present the basic 


from the basic calibration line 
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Most the tests this study have been made 
wool, but has been shown that other materials may 
used the physical form adaptable the par 
ticular instrument considered, the calibra- 
tion curves being similar those previously obtained. 
The density obtained the 
curve; cotton gives steep calibration 
that only moisture range can covered 


with single range button 
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Introduction 
THE PREVIOUS PAPERS series, 


method was described for the investigation the 
solids and their optical and mechanical properties. 
was shown that, means meas- 
urements birefringence, prop- 
erty, and stress, property both intermolecular 
interaction and configuration, considerable insight 
mav be obtained into the molecular Processes asso- 
ciated with the changes the physical properties 
ot polymers. 

* Presented in part at the High Polymer Forum at. the 


112th Meeting of the American Chemical Society, Chicago, 
April 20, 1948 


Parts | ind Il of this series in the April and M 
1948, issues the JOURNAL 

** Fellow of the Textile Research Institute 

+ Fellow of the Textile Foundation 


DStatf member, the Textile Foundation, and Department 


of Chemist Princeton Universit 


Princeton Princeton, New Jersey 


was further shown that the two contributions 
stress: the internal energy changes associated 
with distortion bond and angles, work 
done against secondary bonding and 
tation, volume changes and phenom- 
ena;and the entropy changes 
the changes the number internal 
tions of the molecular chains, mav be resolved by 
this method. 

In this paper we have applied the methods previ- 
ously described to obtain a more detailed study of 
three and have supplemented this with 
analysis which verifies some our 
earlier Conclusions and makes possible a more com- 
plete interpretation the observed phenomena 
terms molecular processes. 

have shown that, for materials which the 
entropy the principal stress contribu- 
tion, the ratio (stress (birefringence x tempcra- 
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40° 
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«3 
or 
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polyethylene stretched several temperatures. 


ture) independent stress strain 
history and remains constant during relaxation 
energy and CNLFOPN changes contribute to the stress, 
however, there deviation the ratio from 
constaney, and the deviation may be taken as a 
principle has been applied Part study 
the behavior of clastic polyamides and plastic ized 
been extended highly polverystal 
line and lactoprene rubber the 


region its second-order transition 


Instrumentation 


The examined were the form thin 
birefringence measurements were made 
were performed with 
transformer 22, designed and con- 
structed with the assistance Herman Schac- 
vitz Schaevitz 

The air thermostat our apparatus was moditied 
for work low temperatures equipping with 
cooling with which was possible 
maintain the sample temperatures low 

within The air was circulated over 
duce the humidity and prevent the formation 
the windows through which optical meas- 


urements must made. 


“Packaged Vir” unit, manufactured by Penny Engineering 
Company, Newark, New Jerse. 


4 
Fic. 2.) The relaxation of the birefringence of a sample of 


stretched several temperatures 


Polyethylene 


that has fairly low modulus elasticity spite 
stretching and cold-drawing properties this 
terial have heen associated with the distortion and 
its spherulites crystalline clusters. 
interesting examine these processes from the 
point view stress-birefringence changes. 

Figures and the variations stress and 
birefringence with log time, for a sample of poly 
ethylene held constant length, are 
several temperatures. We see that the stress decay 
curves are practically linear log time but that the 
stretching, which probably the orientation 
the the relaxation (in the time 
scale of our experiments . this orientation persists, 
changes orientation being prevented perhaps 
interervstalline interference with high activation 
Cnergs Opposing the motion of the crvstallites as a 
initial birefringence lower higher 
temperatures because the de- 
creases With increase temperature. 
decreases during such relaxation. 

Suppose, now, that after the rate relaxation 
becomes neghgibly small change the tempera- 
ture, allow any additional relaxation take place, 
and observe the changes stress and birefringence. 
This was done for sample which was 


stretched and relaxed at 40°C. The stress tempera- 


ture curves (Figure are somewhat similar those 
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fringence of a sample of polyethylene stretched 20°; at 
several temperatures. 


ure for sample polyethylene initially stretched and 

dotted line shows the variation 
percent crystallinity with temperature 
(from Hunter and Oakes 


The birefringence with tempera 


relaxed 


variation birefringence with tempera 
ture for sample polyethylene initially stretched and 
relaxed 
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tA, 


The stress with temperature for 
at 40 


The stress with temperature for 


The vartation the ratio (stress), (birefring 
ence X temperature) with temperature for the irreversible 
elaxation 
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which were observed for elastic polyamide (Part 
lowering the temperature below 40°C, 
reversible change stress found Figure 4), 
whereas the temperature raised above 40°C, 
the stress drops irreversibly drop-in tem- 
change but along different path The re- 
versible changes the molecular structure. 
stress the decreases with increasing 
temperature along this curve, whereas the stress 
the elastic polyamides increases under 
characteristic crystalline solids. 

Figure the birefringence changes during this 
same experiment are birefringence 
decreases with increasing temperature 
which characteristic substance which the 
are melting. The remarkable thing about 
these curves that there irreversible portion. 
exceed the temperature relaxation, and then 
cool again, the return not along different curve 
the case stress (and the case the 
birefringence for the elastic but along 
the same curve before (see Part This occurs 
even the material heated within few de- 
grees the melting point, where the stress prac- 
tically completely relaxed out. 

tenable explanation for this behavior that 
the major contribution birefringence arises from 
oriented crystalline portions the structure, the 
total amount oriented crystalline material under 
these conditions being function temperature 
dependence the amount crystal- 
linity upon the temperature has been clearly demon- 
strated Hunter and Oakes [16] and Raine, 
Richards, and Ryder The relation found 
Hunter and Oakes [16] included Figure for 
comparison with the curve for birefringence plotted 
against temperature. 

possible molecular interpretation these proc- 
esses would this: When polyethylene stretched, 
crystallites are oriented and parts the structure 
are distorted. When relaxed given tem- 
perature, the distortional energy contribution de- 
creases, the orientation remains 
unchanged. the material then cooled, there 
increase the amount oriented crystallites. 
heated the temperature relaxation. the 
relaxation exceeded, more crystals 


This process melting, especially the com- 
plete melting individual crystalline regions, al- 
lows the distortion (both erystalline amor- 
phous) relax, with accompanying decrease 
distortion the structure not 
fore, the process heating above the original 
relaxation, internal energy lost 
but not crystalline explains the 
irreversible drop stress but the reversible change 
birefringence. 

temperature birefringence-temperature curves 
seen that these curves and the curves obtained 
fringence are obtained stretching 
perature and then heating. possible explanation 
could based upon the different 
tures which result frong these two treatments. 
stretching the the lower tempera- 
introduced, because crystalline restraints prevent 
orientation during clongation. When this sample 
is heated to the higher temperature, melting ot 
cry stallites and relaxation distortion occur, leav- 
ing network containing relatively poorly oriented 
the other hand, stretching 
the higher temperature, although the amount 
crystallites remains the same sample 
heated this temperature, the crystallites become 
highly oriented, which results higher birefring- 
ence and, apparently, also higher stress. 

Figure the (stress) (birefringence 
temperature) during the irreversible relaxation 
ratio may often associated with 
energy contribution the stress, and deviation 
from horizontal line characteristic internal 
Over the entire temperature range there 
cating again that the irreversible relaxation asso- 
ciated with change the internal energy the 
polymer. 

Wiegand and Snyder have the 


thermodynamics of distortion of a polymeric solid 


and have shown that the change internal energy 


| 
| |_| 
4, 
j 
| 
| 
| ; 
| 
2 
| 3 
‘ 
| 
| 
4 
| 
| 
ol 
| 


JOURNAL 
| 
| 
| 

| | 

| 
kia. 9 he variation of (Af Al)p fora imple of 
3 : ple Fie. 10. The variation of the linear ceethicient of expan 
40° 
40 a* 

W 

= 

<5 

| 

ture for a sample of polvyeth vl ne which has heen stretched ture for a sample of polyethylene which has been stretched 
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stretching may given the equation 
al al LP 


pressure, and 


energy, 
temperature 

The internal energy change this equation 
cludes change due volume change 
stretching well change due bond 
stretching and bending, crystal distortion, ete. 
equation, which requires that stress be proportional 
but 
show that the stress requires temperature 


result 


ideal and Lippmann and 


should the criterion for 


have shown that the quantity 
which the volume change contribution 
energy not included may given the equation 


and 


stretch and the mean compressibility. 

All the quantities equation (2) may con- 
veniently measured except the anisotropy factor, 
which the ratio the the 
material direction stretch the average 
and for the extreme case 
cannot measure directly, least calculate 
the limits for the extreme values 

for from our experimental data. 
force, the derivative were obtained 
from the reversible part the force-temperature 
The modulus was obtained 
equipped with remote-control micrometer screw 
which enables one change the 


amount and observe the change the 
the with this procedure 
that, changing the length the sample, 
versible structural changes are produced, 
the state the sample being observed not well 
the force changes are not independ- 
ent time, and, changing the length the sam- 
ple small amount, instantaneous change 
force is) observed, followed by a slower change 
approach limiting value when plotted against log 
time. order minimize these errors, the length 
changes were kept possible (in most cases 
about 0.010 to 0.100 em., depending upon the stiff- 
ness the The moduli were 
from the limiting values changes, which 
were apparently approached 
changes length were taken decreases rather 
than increases, since was thought that this 
wav the irreversible changes 
less. After noting the change in force, the length 
was brought back its original value, and the force 
was again allowed approach before 
turned the value had before the length varia- 
stretched percent and allowed relax 40°C, 
and then subsequently heated higher tempera- 
samples stretched 60°C, 80°C, and There 
seems somewhat higher modulus given 
temperature for samples stretched the higher 
vreater orientation produced by stretching the 
samples the higher there 
was fairly irreversible drop for 
samples which were constant length and 
temperature curve not appreciably 
would indicate that permanent structural change 
(such chemical degradation) has place 
during the irreversible stress decay, since, for ex- 
ample, primary bonds were formed broken, 
irreversible increase decrease would 
be expected. 

expansion, with temperature which shown 
Figure was obtained from the data Hunter 


; 
ts 
a 
om, 
- 
sy 
fe, 
ip 
1 
Ural 
1 


Fic. 15. The effect of 
sumple was tnitially stretched 


the temperature which the 


and relaxed the 


ey panston 


The 


uth 


riation of the coetl 


volume 


for a sample 


client of 


of unplastr ized 


tem perature 


pol vermvl chloride. 


for the limiting values the 


are given Figures 
at 40°C. The 
associated curves for 7(0S dl), 7 are presented in 
and increases with decreasing 
means that, when the material this 


That 


is, the molecular chains are bound together 


temperature, the internal energy increases. 


kinetic energy low enough, that the chains can- 
accommodate the deformation the sample. 
Therefore, chains will apart, valence 
in general, the 
the material cooled, the chain interactions become 


stretched, bent, and rotated, and, 
the material 


internal 


variation 
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16. 
sample unplasticized polyvinyl chloride which was 
strete hed and held at 100°, elongation at 100 Gx 


aad 
The vartation stress with temperaiure for 


perature fora 


variation of log (Of with 
of unplasticized polyvinyl chloride 


hed 100°) and at 100° ( 


tem 
sami ple 


which has heen strete relaxed 


stret¢ hing hecomes yreater, If the stretched poly- 


mer, which was relaxed 40°C, heated 60°C, 
allowed and then cooled down 40°C, 


assumption that the increase temperature above 


the irre- 


the relaxation of distorted regions. 
higher temperatures the interactions 
the chains are able move along paths 
low accommodate the elongation, and 
decreases and goes through zero the 
melting point approached. 

Similarly, the polymer heated and becomes 
more rubberlike, the chains orient 


and the entropy decrease becomes 
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ture for sample unplasticized polyvinyl chloride which 
has been stretched and relaxed 100°C (assuming 
the antsotropy factor, \, ts 
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100 120 140 


ture for sample polyvinyl chloride which 
has been stretched and 100°C (assuming 
fore, as we can see 


Figure 14, 


becomes more negative as the 
increased, 

The effect the temperature the 
tially the same curve obtained for 
sample which has been 40°C and heated 
to 100°C as for one which has been stretched di- 


rectly 100°C, 


Polyvinyl Chloride 


have also extended the thermodynamic anal- 
ysis the case unplasticized chloride. 
Typical stress-temperature curves for this polymer 


ture for sample unplasticized polyvinyl chloride which 
has stretched and relaxed 100°C 
the anisotropy factor, 1). 


“ 
> 
\ 
| \ @ 
\ 


ture for sample polyvinyl chloride which 
heen stretched 100°, and relaxed at 100° ( 
the factor, 1). 


has (assuming 


curves show even sharper discontinuity 
than the plasticized polymers, with greater 
was obtained from the volume-tempera- 
ture studies Clash and and 
the same time the force-temperature relation 
temporarily decreasing the length the sample 
(usually about 0.05 and noting 
the change There some 
about this quantity that the force change time- 
The value used here was the pseudo- 
equilibrium value with respect the time scale 


plotted against temperature for sample which 


the 
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Pi, 23 The relaxation curves for a lactoprene 


tread-stock (from Andrews 


relax, and subsequently heated 120°C and 
The modulus-temperature relationship not appre- 
altered heating higher temperatures. 
It is seen that, above the tempcrature correspond - 
ing to a second-order transition, there is a very 
sharp drop modulus from charac- 
istic rubbers, agreement with the observations 
Bilmes was estimated from the 
slope the curves. 

Figures precision the low-tempera- 
ture region poor, since small difference between 
two large quantities involved, both which 
very small and negative, the case rubber. 
The small negative value 
corresponding the second-order transition, below 
which suddenly becomes positive and 
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24. The stress-te m perature curves for a lacteprene 


tread-stock (from Andrews 


the contribution due thermal expansion has been 
subtracted out, the change much more gradual, 
values are still attained the 


temperatures, indicating that distortion princi- 


but becomes positive the lower temperatures 
characteristic the entropy stretching 
that the entropy of stretching of rubber becomes 
positive this manner high where 

polymers such polyvinyl chloride 
and the amorphous regions between the cry stallites 
long-range changes during 
stretching. The kinetic theory of rubber elas- 
particularly because the number and the size the 
versible and irreversible temperature effects noted 
this series papers. 
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the point where the crystals start interfere with 
one another, and, result, very amorphous 
material Under these conditions, when the 
material deformed, distortion the primary and 


secondary bonds the structure takes place. 


Lactoprene 


Careful studies the relaxation 
The 


polymer interesting because cross- 


rubber have been made Andrews 
linked, shows little relaxation room temperature, 
polymer studied was pre- 
pared polymerizing ethyl acrylate with small 
cross-linking agent). The material was 


lactoprene (probably due the 


necessary use rather thick (about 0.125 
inch) for birefringence measurements. The 


polymer very interesting because the orientation 
birefringence negative and very small, while the 
distortional birefringence positive. allows 
the two contributions readily distinguished. 

The 


curves for lactoprene tread-stock, which were de- 


stress-relaxation 


termined Andrews, are 
and 


higher temperatures the initial stress that 


reproduced in Figures 
Two regions relaxation are apparent. 


the primary bonded network, and there slow 
relaxation this stress toward zero due 
chain scission reactions. At intermediate tempera- 
tures relatively relaxation evidenced, there 
being equilibrium stress due the primary net- 
the other hand, low temperatures the 
initial stress much higher and there fairly 
bonded network. 


primary This 


stress (which becomes important 
lower than about has been associated with 
the formation secondary and 
with the advent distortion the structure due 
the 
nature the polymer low temperatures also 
This 


shows break the temperature (as 


strong 


apparent from the stress-temperature curve, 


chloride (Part which point the slope changes 
from positive highly negative, the break being 


associated with the change from entropy 
energy process stretching. 
The 


are plotted Figures and 26. 


The 


birefringence-relaxation curves differ from the previ- 


birefringence 


ous cases that have examined, that the bire- 
negative and relaxes toward 
the 


segments, arising 


fringence 


birefringence the monomeric 
from the highly polarizable side-groups. 
The ratio stress birefringence during relaxa- 
tion constant (Figure 27) appears 
fairly constant given temperature, indicating 
that, the temperature range —17.5°C 30°C, 
there is probably no ¢ hange in distortional energy, 


and the force changing because long-range con- 


figurational changes associated with entropy. 
ratio curves, however, show greater variation with 


have 


associated greater stress-birefringence ratio with 


basis kinetic considerations. 


seem reasonable that the interaction should 
greater higher temperatures. The explana- 
tion this anomaly becomes apparent exam- 
ine the birefringence-temperature curve. vari- 
ation birefringence with decrease 
plotted Figure for lactoprene sample which 
has been stretched percent 30°C and allowed 
birefringence becomes considerably 
more negative the temperature 
about, — aa. at which point it begins to become 
more positive again. 

The following points now stand ratio 
stress birefringence constant during relaxa- 
tion stress given temperature, which have 
found characteristic rubberlike substances 
the kinetic theory elasticity (Part 
the 


curve above the second-order transition shows stress 


Furthermore, reversible 
proportional absolute temperature, again 
accord with kinetic theory (Figure However, 
the curve (at 
constant length), instead of showing constancy of 
birefringence with temperature, shows 
ingly negative birefringence with decreasing tem- 
peratures. Whereas have associated deviation 
the ratio (stress) (birefringence 
ture) with energy interaction, believe that the 
nature the interaction above the second- 


order transition such merely modify the size 
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The stress with temperature 
for sample lactoprene gum-stock. 


the statistical segment temperatures 
without invalidating the applicability the statis- 


tical theory until the 
Part was shown that, according 
current theories, the stress given length 
independent segment size the theory 
elasticity applicable. The statistical theory 
birefringence, however, shows that the birefringence 
proportional the polarizability the statistical 
segment, and hence depends upon size. 
This would explain the observed nonconstancy 
with temperature above the 
ition, even where the kinetic theory of clasticity 
appears detinitely applicable. 

What the nature this change statistical 
seziment length? It will be of interest to consider 
the structural changes which are responsible for the 
the rubbery region, one would the 
Treloar theory birefringence (see Part 


stress birefringence, 


where the stress; the birefringence; Boltz- 
refractive index the material; and and 
the two principal polarizabilities the statistical 
gation, molecular weight, cross- 
linking. The only molecular parameter that could 
possibly responsible for the large dependency 


upon temperature observed appears LO be La. 
Now this quantity, the anisotropy the segment, 
dependent upon the length the statistical seg- 
ment, may equal greater than the 
chain length the monomeric 
Kuhn-Treloar theory, the birefringence calculated 
from molecular model consisting rigid 
which are free rotate with respect each other 
but which are subject the constraints fixed 
valence angles between the case free 
rotation about the bonds connecting the monomers, 
the monomer will identical with the segment. 
However, the case real molecule, there will 
potential barrier opposing rotation about these 
bonds, the height of which is dependent upon the 
nature of the bonds and side-groups on the atoms 
chains will assume the energetically favorable con- 
figurations. General knowledge the behavior 
hydrocarbon chains indicates that the 
favorable assumed low tempera- 
tures are stretched-out configurations which the 
molecules have larger end-to-end length. 
in accord with our observation that the absolute 
magnitude the birefringence with de- 
creasing temperature. must caution, however, 
that, although our birefringence-temperature data 
offer proof the fact that changes configuration 
more energetically favorable 
occur the temperature lowered, the exact na- 
ture the configurational changes can 
One approach correcting the 
Treloar theory, in order to account for reversible 
changes chain with temperature, 
is to assume a segment size that depends 
upon the temperature. doing this, 
stricted rotation accounted for substituting, 
for array partially stiff bonds, combination 
consisting equal number some bonds which 
are completely rigid and some which are 
free approach has been made 
monomers constituting statistical 

We can obtain an idea of the magnitude of the 
barrier rotation considering the increase 
the end-to-end length the chain. seems rea- 
sonable assume that the anisotropy segment 
proportional its length. From Figure 28, 
appears that there doubling the birefringence 
lowering the temperature from 50°C 5°C, and 


hence doubling the statistical segment length. 
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Now, according the kinetic theory 
chain depends upon the square root the number 


segments and upon the length the segment 


w 


the number and the length 
segment. If our segmcnt becomes twice as long, 
(neglecting the constraints cross-links) 
change temperature changes the end-to-end 
length the polymer chain factor 

The relationship between the length normal 
shape the potential opposing internal 
rotation the subject papers 

18, 19, 24, for example, calcu- 
lates the mean-square end-to-end length fune- 
tion temperature the height the 
barrier and parameter, which varies 
zero for one having threefold 
a 1, the observed length change would corre- 
spond change about 1.8, which 
would give about mol, where 
the height the potential barrier. This 
value appears to be quite reasonable. The Via 
whereas for chlorine substituted bond the value 


» 
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perature for lactoprene 


4 

have obtained values ranging from 


+—+— poly stvrene and cellulose esters 

Poot tistical segment length does not ex 

} plain, however, the reversal in slope 


the lower temperatures the 

internal motion the chains 
preferred deformation. The modu- 
cooled while being rigorously 
length, the thermal con- 


produced this force will give rise positive 


ORIENTATION 


The relationship between the ortentational and 
distortitonal contributions to birefringence. 
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ence the transition region for lacto- 
prene 


will 
subsequently seen) which Opposes 


birefringence 


x 105 


the negative orientation birefring- 
the 
slope of the birefringence-tempera- 


ence and causes 


ture curve. 


BIREFRINGENCE 


This variation the structure and 
prene with temperature changes may 


' 


deformation lacto- 


nicely demonstrated observing 
the variation the ratio (change 
birefringence) (change with 
lactoprene was stretched 
between clamps 30°C our auto- 
graphic relaxometer and the temperature was 
each temperature, the change 
fringence acce measured change force 
was noted (Figure The most striking feature 
this resultant curve that the ratio (change 
birefringence) (change positive below 
25°C and negative above it, which definitely in- 
dicates change the deformational process. 
When the material stretched 
the 


birefringence 


too low, this 
the 
postulate that the bircfringence 


results. temperature 


positive 


temperature, 


ZCTO, 
rate 
in this region is due to distortion, for example, 
caused bending valence angles along the chain. 
examining Figure 31, can seen why the sign 
should from that produced stretch- 
dicular the chain axis are probably responsible 
This 


birefringence much smaller than the orientation 


for the negative orientation birefringence. 
because the polarizability the bonds per- 
pendicular the chain partially compensated for 
the the bonds along the 
chain the polymer stretched suth- 
ciently low temperatures, long-range orientation 
can occur, but distortion of electron clouds in the 
direction of stress gives rise to a positive birefring- 


The modulus this material tem- 


TIME = MIN 


perature region great for bond bending 
take place (both primary and secondary bonds 

rough calculation indicates that bending 
the C—C 


ratio birefringence stress. 


bonds would account for the observed 


interest observe the nature the re- 
the The 
20°C and 
28°C are given Figure for lactoprene samples 


starts off negatively and relaxes toward zero. 


birefringence-relaxation curves between 

however, the birefringence initially very 
small and negative and becomes more negative with 
time. does 


and 


indicating 


Apparently, orientation slow 
not occur immediately upon 

the 
that 


Is 


birefringence 
the 


initial positive, 


initial 


The 


through 


process. birefringence decreases with time, 


zero, 


the 


ingly 


replaced 


The choice which have made the bonds 
(either primary secondary) that suffer distortion 
not unique, and remains for more detailed 
experimental investigation (for example, 
red analysis) establish the process. 

The order magnitude the distortional bire- 
fringence the same that observed low tem- 


peratures for glasses, celluloid, rigid 


substances 
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Conclusion 

The stress and birefringence properties poly- 
ethylene, poly vinyl chloride, and lactoprene have 
been examined and interpreted 
analysis the stress and 
chloride terms entropy and energy contribu- 
tions appears substantiate the conclusions drawn 
from stress measurements. 
stress birefringence properties 
have been shown undergo changes with changes 
temperature the neighborhood the second- 
order transition point which can 
terms change the mechanism deforma- 
configuration. 
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The Interaction Various Organic Liquids with 
Cellulose Acetate Fibers Detected 
Specific-Gravity Measurements 


Fred Fortess 


Central Research Laboratories, Celanese Corporation 
Summit, New Jersey 


Abstract 


has been applied the study the rate and the extent penetration large 


liquids into cellulose acetate 
aliphatic aldehydes, ketones, 


specific gravity of solids 


varicts of pure 


Various members the homologous series aromatic and 
ethers, esters, halogens, nitriles, phthalate esters, 
compounds, and hydrocarbons were used The 


nitro- 
apparent specific gravities obtained 


for Celanese varn were found function the polar groups the molecules 


liquid medium, well their size 
carbon tetrachloride 1.415 with 


These values range from 1.306 at 20° © with 


manner which the liquid 


medium molecules penetrate and solvate the 


varns was originally used these labora- 


displacement 


measuring the 
tories investigate differences acetate 
fibers which had been subjected 


specific gravity values was and 
ues seem function the nature the polar 
groups, the molecular and the dimensions 
the molecules the liquid medium. 

The different maximum apparent gravity 
illustrated 1.306 with carbon 1.364 
1.306 1.396 


The chain length, the 


with and with 
ethyl alcohol. 
the value 1.331 with aleohol compared 
1.396 with ethyl 

These data suggest that while there may 
cellulose acetate fibers, useful information 
sult from the rate achievement and the magnitude 
medium since these seem reflect the ability the 
molecules the liquid penetrate below the surface 


the 


resultant data are indicated 


with the 
structure natural fibers the 


David 


nite volume cotton, wool, silk. 


Upland Cotton with water and benzene. 
pores accessible only liquids which can 
penetrate below the surface and are thus able fill 


work which has been done the density cotton, 


these cavities. summarizing the 
regenerated cellulose, wool, concluded that 
those liquids which penetrated the 
dissociating bonds between the 
fiber. 


These values were, not the den- 
sities the materials. suggested that the values 
obtained gaseous displacement with helium were 
more nearly the and Ver- 
maas doubt whether even these values 
nificant, basing their x-ray data. 

The investigation reported this paper became 
primarily concerned with determining 
ship between the nature the liquid medium and its 
ability affect the cellulose acetate fiber meas 


ured the relative magnitude the apparent spe 
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gravity value data reported for 
the various members the aldehyde, ke- 
tone, ether, ester, homologous groups re- 
some way, the chemical and physical nature 
the substratum. 


Experimental Procedure 


The apparatus used this work was 
ard nature. The gravity pycnometers were 
approximately ml. volume and equipped with 
gree divisions and with side 
constant-temperature bath was employed which was 
but which actually held the temperature 

Most the chemicals emploved were Eastman 
White Label that were not obtainable 
this quality were refined fractional distillation 
check the properties the 
literature. The less readily available 
several the homologous series were not included. 
Since was possible indicate principles 
with the liquids available, effort was made syn 
thesize the rarer materials. 
source, found affect the results, 
precautions were exercised when hygroscopic com 
pounds were were dried over Drierite 
and redistilled prior use. 

The cellulose acetate fiber all the 
measurements was commercial 20-fila- 
ment Celanese yarn extracted remove maximum 
quantity finishing The use rather than 
cellulose acetate flake gave cross 
section for must understood that 
fibers different denier per filament re- 
sult rate penetration. The was 
same degree polymerization and acetyl value were 
used throughout, since the latter variable, least, 
was shown affect the gravity with various 
liquids (Table 

the gravity solid are extensively treated 
made the procedure are outlined 
the following detailed discussion. 

The flask and cap are dried 100 


5°C for 4 hours, cooled in a desiccator, and weighed 
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with the thermometer flask filled with 
cooled, freshly boiled distilled water and placed 
containing water about 15°C for 
minutes. The thermometer inserted and the pye- 
nometer placed special platform con 
stant-temperature bath. 

The level the bath should slightly above 
the liquid level the thermometer which 
has been previously calibrated read after 
utes, and then intervals minute until the tem 
perature constant for two 
liquid level the capillary side arm brought 
flush with the opening, 
quickly immersed beaker cool long 
enough start the downward movement liquid 
ground joint and the flask immersed cooled ace 
tone wiped dry with 
The flask containing the liquid rapidly weighed 
the nearest The flask then emptied, 
dried as before, and the above procedure Is repeated 
with the liquid medium used the yarn. 

tracted varn are introduced into the empty, caltbrated 
hours drying was found sufficient 
bring the flask and the yarn constant weight 
early experiments further drying 
only percent For this purpose the 
12-16 hours’ drying was sufficient. 

The flask and cap are placed 
The thermometer inserted and the flask 
are weighed the nearest The or- 
tested for its effect the cellulose 
cover the small-diameter, bent glass 
used to probe out the large air bubbles occluded in 
moval these air bubbles requires about minutes. 
When greater encountered, the flask 
placed vacuum desiccator, and the air bubbles 
are enlarged under vacuum 
When all the visible air bubbles have been 
the flask with liquid and the combined weight 
the flask, the liquid, and the yarn determined 
the procedure outlined result 
obtained about hours after the addition the 


liquid, and the specific gravity value for the yarn 


recorded the apparent gravity cellulose 
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rABLE 1 \eraRENT Specikic GRAVITY OF CELLULOSI 


Maximum 


30 min value 
heat \verave 
\tter \tter \fier ing at Betore \fter 
medium 2 hrs 24 hrs hrs heat heat 
I. Carbon tetrachloride 
1 1.302 1.305 1.305 1.308 
2 1.305 1.306 1.306 1.306 1.306 1.306 
1.304 1.306 1.305 
I 1 1.299 1.30? 1.305 1.306 
1.303 1.305 1.306 1.305 1.306 
(3 1.305 1.303 1.307 1.307 
1 1.364 1.366 1.367 1.464 
3 1.368 1.367 1.365 1.460 


Il. 1 1.360 1.364 1.3605 1.360 


2 1.367 1.367 1.367 1.364 1.367 1.463 
3 1.364 1.365 1.368 1.367 

I. Benzene 
(1 1.323 1.360 1.3638 1.3638 
2 1.318 1.359 1.364 1.365 1.463 1.364 
1.32% 1.355 1.3638 1.3638 

II 1 1.328 1.363 1.463 1.364 
2 1.322 1.365 1.365 1.365 1.3603 1.364 


repeated 24-hour until constant weight 
obtained. The during this time 
the maximum value attainable. 
heating the varn immersed the liquid for 
utes the arbitrary temperature results 
measurements are continued until two consecutive 
weighings check within the 
with very little cases, duplicate 
measurements were made. 

standard formula for the the 


specific gravity solid immersed liquid 


@ 


te 
a 


Speciti 


20 


Maximum 
value 
after 
heat- Ditterence between 
Sample ing HO and CCl, values 


Saponitied C.\. 
Regenerated cellulose 


H.O 1.610 +O.104 
1.506 
Low At v1 \ 
Combined acetic acid 
1.448 
1.345 
Regular (Celanese 
Combined acetic acid 54.5 
H.O 1.366 +0.060 
CCl, 1.306 
&% Combined acetic acid 62.2 
1.343 0.011 
CCl, 1.354 
where 
weight filled with liquid medium 
weight pycnometer filled with liquid medium 
containing the varn sample 


tained 


Weight of in pyenometer at 20°C 


Results and Discussion 


In Table 1, two sets of consecutive results, 11 trip 
with carbon tetrachloride, water, and benzene, 
obtained independently, are presented illustrate 
the the method nature 
the Carbon tetrachloride was chosen 
cause has consistently minimum apparent 
value (1.306) which indicates very 
little penetration below the cellulose acetate surface, 
although small molecule and volatile enough 
large part any open capillaries. Water 
used measure the extent which small, 
completely and hydrogen 
bonding molecule will penetrate the cellulose acetate 
surface, probably through the mechanism dissoci 


bonds, well solvating the carbonyl oxy 
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Methyl alcohol 


alcohol 


aleohol 


n-propyl alcohol 


Isopropyl alcohol 


ale ohol 


alcohol 


Secondary butyl alcohol 


n-buty) aleohol at 30°C 


butvl aleohol at 80°C 


n-amvl alcohol 


lsoamy! leohol 


The values for water show small 
1.3606 to 1.363) 


ven. 
which may due the re-formation cellulosic 
intermolecular bonds. 

The benzene values (1.364) are included illus 
trate the behavior which, unlike carbon 
tetrachloride, penetrates the cellulose 
probably ditferent mechanism than does water. 


values with water and benzene (1.364) are 


maximum 
about the same, the value more 
rapidly with water than with would 
that 


through the portions the 


penetrates 
cellulose 
acetate while the water molecules penetrate 
with 


association-dissociation 


probably exists only for the combined 
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ALCOHOLS AND RELATED SUBSTANCES 


Ist Maximum value 
heating 2nd \verage 
heating Before 
at 70°C at 70°C heat 


\fter 


hrs. heat 
1.395 


1.396 


1.396 


Partial 
solution 


Plasticizes and dissolves 


379 


378 


data in Table at. 

The data Table 
tent acetylation upon the maximum apparent spe- 


illustrate the ex- 
cifie gravity Within limits, the difference 
tween the value with water and that with carbon tet- 
substance values approximating triacetate 
carbon 
54.5 

gave 
(1.354) than water (1.343) for the 62.2 percent com 


(62.2 percent combined acetic 


tetrachloride, the percent 


combined varn, value 
acetic 

gravity the cellulose acetate fibers variety 


and are included for 


Toy 
th 
1.395 
1.3608 1.380 1.395 
1.37 1.38 
1.308 1.368 1 366 1.371 
1.310 1.323 1.357 1.357 
1 320 1.4331 354 
1.327 1.332 1.357 
1.330 1.353 1.3560 pak 
1.354 
1.35 1.33 
as 
| 
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Diethyl carbine! 1.312 1.326 1. 
1315 1.330 1 
n-hexvl alcohol 1.305 1.314 
1.307 1.315 1 
1.317 1.319 


Phenol Dissolves COA. 


Senzvl alcohol 1.466 Dissolves C.\ 
amyl phenol 1.309 1.309 
1.307 1.309 
1.304 1.305 1 
Cyclohe xane at 20 ¢ 1.305 1.310 1 
1.308 1.312 
From 
n-heptane 1.306 1.308 1 
1.302 1.304 
From Table 


water value presented indi 
cate the effect the hydroxyl group the absence 
mum values achieved room temperature and after 
heating are compared for the normal aliphatic 
hols. 

the values for methyl and ethyl alcohol 


are the same, within experimental limits, 


rHE NORMAL ALIPHATIC ALCOHOLS 


Maximum value 
reached after 


Maximum value 
reached at room 


cohol temperature heating at 70°C 
Methyl alcohol 1.397 1.396 
Ethyl alcohol 1.396 1.395 
n-propyl alcohol 1.379 1.379 
alcohol 1.373 
alcohol 1.357 1.356 
n-hexy1 alcohol 1.328 1.349 
n-octvl alcohol 1.320 1.331 
HOH 1.366 1.363 


(Continued). 
Ist Maximum value 
heating 2nd \verage 
min heating Before 
hrs hrs. 70°C 70°C heat heat 
1.355 1.355 1.354 
352 1.353 1.353 
22 1.326 1.350 1.351 1.328 1.344 
26 1.330 1.347 1.347 
319 1.331 1.332 1.320 1.331 
320 1.329 1.330 
Dissolves C.A 
Plasticizes and 
dissolves 
336 1.334 Dissolves 1.336 
312 1.326 1.313 i.324 
1.322 
306 1.315 1.316 1.307 
307 1.317 1.318 
310 1.316 1.316 1.317 
318 1.318 1.318 
1.363 1.364 
308 1.308 1.307 1.307 
306 1.306 
1.366 1.363 


noted that the latter aleohol attains 
this value more should also noted that 
the values for the first four normal aleohols are 
than those obtained with would 
seem indicate that the hydrogen bonding the 
hydroxyl group, coupled with the organo 
philic aliphatic group the same molecule, 
more effective penetration and solvation 
the fiber than does may 
penetrate the cellulose acetate 
fiber, but the decreasing values obtained may due 
decreased apparent specific the sol 
hydrocarbon values for the rest the 
normal down decrease consistently 
tained with normal heptane (1.307) much lower 
than that obtained with although not 
value (1.331) gives measure the 


the hydroxyl group. 


also apparent 


j 
7 
08 
% 
ding 


FABLE Errect ot 


2 hrs. 


Benzene 


Foluenc 


p-xv lene 


Ethyl benzene 


Cumene 


benzene 


p-methv! 


isopropyl benzene 


mene 


Secondary amy! 


benzerms 


letrahy drone phthalen 
Decahydronaphthalens 
Cyclohexen 

Cy clohexane 

Ne thy] evcelohexane 
n-heptane 


lextolene 


that tor the lugher aleohols the rate 


the maximum value very slow 


ture and some cases may reached only 


this nature. data for number isomers 


the aliphatic are included, but these are 
not easily the four aleohols 


which may due the shape molecule well 
ary hydroxyl group. 


Phenol readily dissolves the indicating that 


the benzene ring and the phenolic 
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Maximum value 
\verage 
Ist Jnd Betore 


heating 


\fter 


heating heat heat 


1.363 1.364 


acetyl-group portion the fiber and solvate 


phenol with the cellulose acetate 
done through hydrogen bonding with the 
though the hydroxyl group aliphatic nature, 
sufficiently combines the solvent and hydrogen-bond 
Ing properties necessary rapidly swell, and 
The 


alcohol, 1.366, high enough indicate 


dictable from the mixture methyl 
alcohol and benzene will plasticize dis 


solve the cellulose acetate results would 


1.309 1.314 1.314 1.326 1.344 1.316 1.345 
1.310 1.316 1.330 1.346 
1.313 1.316 1.329 1.340 1.346 1.325 1.347 
hes 
1.314 1.314 1.314 1.314 1.315 
1.304 1.304 1.304 1.305 1.307 1.307 
1.306 1.307 1.307 1.308 
1.307 1.310 1.310 1.310 1.310 
1.303 1.308 1.315 1.323 1.334 1.326 1.335 
1.308 1.313 1.316 1.336 1.336 
1.310 1.315 1.315 1.316 1.317 
1.3402 1.304 1.306 1.306 1.307 1.307 
1.300 1.306 1.308 1.308 
1.300 1.302 1.304 1.305 1.304 1.304 
| 
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2 hrs. 


i-propionaldehy de Dissolves 


Plasticizes dissolves 


i-heptaldehyde 
talde 


Cyclohexanone Dissolve 


denzaldehyde Dissolve 


Dimethy! ketone Dissolve 


Methyl ethyl ketone 


Dissolve 


ketone 


ketone 


Methyl-isobuty] 
ketone 


Methyl-n-anivl 


ketone 


ketone 


Methyl-deceny1! 


ke tone 


that not only must the cellulose acetate 
the 
soluble medium. 


nol amyl phenol 


( ] 313) VAVE 


that the group appreciably interferes 
with penetration the 


hoth spactal factors interference with the 


This may due 


vere 


the ortho-tertiary phenol. 

cohol appears anomalous, since 


ALDEHYDES AND KETONES 


Maximum value 

\verage 
\fter 
heat 


Ist 2nd 
heating 


Betore 


heating heat 


Plasticizes 
1.387 


Plasticizes 


Plasticizes 


1.393 


374 


Plasticizes 


1.307 


tion may related the difference 


bonding properties of the aleohol, which is a donor, 
hydrogen donor, the group would 


have the 


the 
The 


approach 


the sterically much more hydrogen 


alee hie 


melting 


determination was made since 

The independent contribution the hydrocarbon 
portion the homologous series com 


the 


comparison ot 


maximum values after heating 


A 
ES 
: 5 
1.337 1.355 1.360 1.410 1.412 1.361 
1.315 1.342 1.358 
4 
La 
1.371 1.376 1.381 
37 1.374 1.349 
‘ 
27) 374 1.348 
05 1.306 1.306 bs 
ee i 
\ 
|| 


te 
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Maximum value 
\verage 
Ist 2nd Before \fter 
2 hrs. 24 hrs $8 hrs. 72 hrs. heating heating heat heat 
acetate Dissolves 
n-propyl acetate Plasticizes partly dissolves 
n-butvl acetate 1.339 1.372 1.377 1.379 b.381 1.382 Plasticizes 
1.350 1.381 1.383 1.385 1.385 1.383 
n-amyvl acetate 1.316 1.354 1.3606 1.374 1.375 1.376 1.377 
1.320 1.361 1.375 1.378 1.378 
Isoamyvl acetate 4.322 1.326 1.349 1.555 1.370 1.356 1.369 
1.320 1.323 1.345 1.356 1.367 
n-octvl acetate 1.321 1.324 1.328 1.329 1.327 1.328 
1.321 1.325 1.327 
Cyclohexy | acetate 1.336 1.338 1.348 1.348 1.351 1.352 1.347 1.351 
- 1.33 1.336 1.344 1.345 1.348 1.350 
Benzyl acetate 1.316 1.358 1.379 1.379 Plasticized — dissolved 1.379 
Phenvlacetate Dissolves 
Petrahyvdroturan acetate Dissolves 
formate Dissolves 
n-butyl formate 1.332 1.380 1.382 1.387 1.387 1.383 Plasticizes 
1.336 1.382 1.384 1.389 1.389 1.388 
n-hexy | formate 1.348 1.370 1.369 1.370 1.371 1.372 
1.343 1.373 1.374 
propionate 1.365 1.395 1.393 Plasticizes 
1.369 1.390 1.391 1.390 1.39) 
lsoamyl propionate 1.332 1.345 1.354 1.356 1.357 1.351 1.355 
1.329 1.343 1.348 1.352 1.353 
lactate Dissolves 
m-butv) lactate 1.312 1.349 1.368 1.370 1.3608 1.367 1.372 1.308 
1.308 1.348 1.374 1.370 1.368 
Capry lic acid 1.354 1.367 1.366 1.366 1.366 1.366 
1350 1.363 1.365 1.365 


straight chain, saturated ring, the 


double bond, and the benzene 
transition from cyclohexane through 


large ditference the 


and benzene may partly explained 


Thus the 


spacial 


rotation introduced the double bonds 


exists 


tion, the cyclohexene more nearly planar 
rangement, and the benzene restricted planar 
ability molecule penetrate the cellulose acetate 
that the intrinsic properties the 
Benzene has been described stronger acid 
than although both are extremely weak. 
This greater the benzene hydrogen 


labilized for interaction with the 


Keg 
4 


Dimethyl 
phthalate 


phthalate 


ESTERS 


phthalate 


phthalate 


2 hrs. 1315 1.310 1.314 1.310 
1.305 1.308 1.312 1.309 
hrs. 1.322 1.312 1.318 1.310 
1.318 1.309 1.314 1.309 
48 hrs. 1.335 1.315 1.320 1.311 
1.330 1.31 1.316 1.308 
72 hrs. 1.340 
1.334 
I<t heating 1.346 1.326 1.319 1.312 
1.341 1.324 1.316 1.308 
2nd heating 1.347 1.326 1.319 1.312 
1.342 1.324 1.317 1.309 
\verage maximum value: 
Before heating 1.336 1.315 1.318 1.310 
\fter heating Plastcizes Plasticizes Plasticizes Slight Plasticization 
1.345 _ 1.325 1.318 1.311 


penetration and swelling produced. steric effect 
the size aliphatic side chain the alkylated ben- 
The 


mum values obtained before heating with benzene 


(1.363), toluene ethyl benzene (1.325 
henzene (1.314) are more indicative than 


ues obtained aiter interesting note 
that these maximum values drop off rapidly 
constant value after ethyl benzene. 


(1.307) and 


The tetrahydro- 
(1.310) naphthalenes were 
included further illustrate the these bulky 
molecules the the minimum value. 
The textolene value (1.304) included indicate 
how close the n-heptane value (1.307) the mini- 
Textolene 
These large molecules could not penetrate any but 


mum value for cellulose acetate. 
the 

Table the apparent gravity cellu- 
lose acetate fibers obtained with various aldehydes 
and ketones given. The lower aldehydes 
tones are solvents for the gave 
obtained 
(1.415), with the exception 
(1.387). 


was 


The series methyl ketone derivatives again 
lustrates the principle the effect size the hy- 
drocarbon Methyl ethyl ketone solvent. 
The maximum values decrease the order: 
n-propyl ketone methyl ketone 
(1.393), methyl ketone (1.375), and 
ketone Methyl ketone (1.373) 
does not give high value expected, although 
the yarn plasticizes heating. phenomenon, 
which results relatively low value with liquid 
the and even the 
fibers, will discussed under the results obtained 
with the phthalate ester derivatives. 

Table gives the apparent specific gravity val- 
ues for the cellulose acetate 


fiber obtained with 


wide variety esters and with 


acid. 
Here again the size and the shape the alkyl group 
attached the polar group influence the magnitude 
the values obtained. For the acetate homologous 
from 
n-butyl acetate (1.383) acetate 


series esters, large decrease was found 


Phenyl acetate solvent, and benzyl acetate first 
plasticizes and then dissolves the 
These effects are similar those obtained with the 
free hydroxyl derivatives the phenyl and 
groups (Table 

The fatty acids, through acid, dissolve 
the fibers. 


acid was the only one available 


tes 
| 
Ce 
| 
‘= 
ae 
ad 


rABLE IN GRAVITY OF 


IN VARIOUS 


\PPARENT 
\ChTATI 


CELLULOS!I 


\pparent 
specie gravity 


Solvent in solution 


\eotone 400 
ALS 


Nitromethane 


ethylene tormal 


tained with was appreciably higher than 
that obtained with octaldehyde (1.392) 


In Vable VIII. the 


phthalic acid esters reported. 


obtained 
Here 
maximum values obtained heating decrease with 
dissolved the yarn heating. phthal 


that 


although the varn actually dissolved 


increasing chain length the group. 
dimethyl phthalate gave 
phthalate and appreciably plasticized with the three 
other members the series, the maximum values ob- 
tained were relatively low compared with values 
tained with the lower which 
curred with the phenol 
one would expect high value apparent 
since all the cavities 


this time for the low values that the cellulose ace 


The only explanation suggested 
tate molecules, solvated with 


pending upon the size and constitution the solvat 


ing molecules 
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ship between the solvating molecule and the apparent 


were obtained for the acetate solutions 


acetate, 


Table listed the solution values for the cellu 
lose acetate dioxane, and 
ethylene work preliminary stage 
and the results are reported here for pur 
poses only. 

apparent from these results that solution 
values with 


some 
nitromethane formal 
are the same order magnitude 
The 
acetone values also give some indication the 
interest the future determine the apparent 


those with penetrating nonsolvents. 
concentration apparent gravity. 


solutions the various classes solvents 
the partial molal volume 
acetate. 


of the 


may throw some light the nature 
This 
work would parallel Gordy 


who studied the effect upon the infrared absorp- 
hydes, ketones, ethers, and 
nitriles, which are all electron donors for hydrogen 
bonding. 

They found remarkable correlation between the 
and its abnormal sol 


they suggest, function the elec- 
tron donor, basicity, capacity 
the solvent which reflected 

for comparison purposes. 

ditference values for diethyl ether 
(1.385) and (1.394) another example 
the the double bond previously discussed 
The higher members give 
the ether (1.318) gives this low value, 
because of 


poor penetration, probably 


steric factors. 


3.00 1.427 
1.384 
6,29 1.375 

3.30 1.378 

4 
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TABLE 


oF SEVERAL MISCELLANEOUS Erner, HALOGEN, anp Nitrite Compounps 


1st 2nd Before \fter 
2 hrs 24 hrs 48 hrs 72 hrs. heating heating heat heat 


Ethvl ether 1.30: 1.387 1.387 1.385 


5 
1.355 1.382 1.382 


Ally] ether 1.375 1.394 1.397 1.397 1.394 1.396 
1.369 1.390 1.391 1.394 ; 
ether 1.318 1.329 1.330 1.331 1.331 1.332 
1.317 1.327 1.332 1,332 A 
ether 1.308 1.412 1.312 1.313 1.313 1.314 
1.309 1.313 1.313 1.315 
Dibenzyl ether 1.308 1.310 1.314 L3a5 1.317 1.318 1.315 1.318 
chloride 1.305 1.307 1.312 1.320 1.328 1.330 1.320 1.330 
bromide 1.302 1.310 1.420 1.328 1.328 1.328 1.328 
n-amvl iodide 1.306 1.308 1.314 1.319 1.324 1.325 1.319 1.3z5 
Hexachlorobutadiene 1.293 1.298 1.300 1.301 1.303 1.302 1.3038 
1.299 1.301 1.302 1.302 1.302 
Carbon tetrachloride From Table I 1.306 1.306 
1.412 1.414 Plasticizes and disperses 1.417 
1.416 1.419 
1.312 1.315 1.315 1.315 
1.310 1.314 1.314 1.314 
Bromo-cvclohexane 1.308 1.309 1.310 1.382 1.310 1.312 4 
Chlorobenzene 1.323 1.360 1.364 1.362 1.363 
sromobenzene 1.309 1.359 1.363 1.364 1.359 1.359 1.364 1.359 
Benzyl chloride 1.312 1.352 1.367 1.367 1.367 1.367 1.367 
1.307 1.308 1.308 1.312 1.309 1.313 
1,295 1.310 1.309 1.313 1.313 
Nitroethane 
1.315 1.318 1.360 1.361 1.318 
1.316 1.316 1.358 1.358 1.360 
Nitrobenzene 1.350 1.369 1.369 1.394 1.394 1.371 Plasticizes 4 
1.342 1.374 1.373 1.397 1.395 
1.380 1.382 1.381 1.382 1.382 Plasticize- 
1.378 1 380 1.382 1.385 1.384 
acetonitrile Plasticizes and dissolves 
Benzonitrile Dissolves 


be: 
bis? 
Oy 
te 
| 
| 
Ls 
|. 
4 
| 
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The 


values the same order those ob- 


various 
Thus 


gave values close the value for benzene (1.364), 


tained with the 
bromobenzene 
hexane (1.312) gave values close that for 


(1.330), n-amyl bromide (1.328), and iodide 


hexane values chloride 


(1.325) are not comparable that 
(1.307) the latter chain length gives value 
too close the minimum value obtained with tex- 
(1.304). 
with tetrachloride 
form (1.417). 


probably similar that given Copley. 


tolene special interest are the values 
(1.306) and with 


The explanation for these results 


excess the amounts predicted Law 


aldehydes, ketones, and has been 
postulated that chloroform the three halogen atoms 
induce positive charge the carbon, resulting 
This 


with the carbonyl oxygen, the ether link 


ages, the hydroxyl group, or, with 


any 
With 


chloroform, the rapidly swells 


electron donor atom the cellulose acetate. 


ceptor nor donor, and its low value (1.306) reflec- 
tion the absence association with the 

has strong penetrating properties. 
The first three members the nitro-com- 
The 


(1.395) gives very high apparent gravity 


value and plasticizes the yarn heating. The nitro 
gives value much higher than 
explained the fact that the like the 
ketone oxygen can solvate 
more available cellulosic hydroxyl groups. 
trating low aliphatic nitriles 
Both 


TENTILE 


Conclusions 


has been the study the rate penetra 


tion and the extent solvation classes 


upon commercial Celanese cellulose 


0.003 gravity units for all the liquids used 


this work. The data are characterized 


the apparent gravities the fiber for the 


various liquid media and for 
The 


rate achievement and the magnitude the maxi- 


this particular type cellulose acetate 


mum values were found the size 


and shape the the pene- 


acceptor properties the polar groups. 


The method serves distinguish between those 


molecules which not penetrate below the surface 
pene 


tration does occur, the effects solvation, 


the yarn and those which penetrate. 


are complex that caution must 


exercised comparisons between com 


containing different polar groups. 


members homologous series are compared. 


Vhe aliphatic and aromatic derivatives the 


ethers, aldehydes, ketones, esters, 


creasing values with increasing 


solution, plasticization, increased penetration, 


cept where steric factors negated this 
the 


esters, which plasticized the varn, suggest the 


cavities 
Values 


due alone the extent which internal 


of the yarn are filled hy the liquid media. 


phivsical properties of the dissolved) solvated) fiber 
molecule, and partial molal volume may 
media molecules penetrate the cellulose 
ceptor molecules cellulose acetate 


molecule provides both proton acceptor groups 
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ether oxygen, and proton donor center the hy- 
droxyl suggested that this latter 
group which must solvated, usually hydrogen 
acceptor atom, weaken the hydro- 
gen bonding before the cellulose acetate fiber 
fully swollen and results with the 
lower molecular-weight alcohols and ethers indicate 
that solvation alone insufficient 
benzyl aleohol solvent for this whereas 
neither benzene nor methyl aleohol will 

Where 


The data obtained fall into two categories. 


therefore, change the liquid 
ratio the liquid the Solid. 


the results are independent 


Where even partial 
solution occurs, the data are likely dependent 
upon the ratio the medium the solid and may 
vary when this ratio not kept 

choosing the proper set organic liquids this 
method may generally applied the study the 
internal bonding natural and new 

Data this nature, reflecting they the in- 
acetate molecule with the various classes 
pounds, may contribute toward 
standing the more complex behavior commercial 
plasticizers. 

These data may 
medium for heterogeneous reactions the 


e of value also in selecting the 


impregnation cellulose acetate fibers fabrics, 
where penetration reactants such dyes, flame- 
proofing agents, cross-linking compounds, 


the surface desired. 
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Laboratory Techniques 


New Method Sectioning Synthetic Fibers with the Ultra- 
Microtome for Examination with the Electron Microscope* 


Marshall Earle and Jean Minkin 


Institute, Philadelphia, Pennsylvania 


Abstract 


single laments, is prepared for sectioning with the high-speed ultra-microtome + im such a way 
that the boundaries individual tilaments can when viewed the electron 
Phe mounted special holder which the filaments are spread out radially 
are then coated with thin evaporated gold the vacuum filaments 
are allowed tall parallel other again. They are embedded very thin layer low 


1 } 


me to determine whether the area bemg studied is near the surtace of the filament 


has been done tions from near the This does 
has been very difficult, however, evidence its 


thin enough for the 


Consequently, most the work that has been done Preparation Sections 
with the electron microscope has been con the were separated and 


surface studies the mainly through they were covered with 


the use replicas 

able determine whether the section 
amined came near the surface the 
from its order sections near 
were separated, shown Figure placed 


vacuum unit, and coated with evaporated 


Since gold much denser than the material 


the much more opaque the electron 


Sigle filaments extended from end of 1 S-ineh glass 


tapered and filled with paraffin hold (2) 


Phis paper was presented the Microscope 


Society of America, Toronto, Canada, September 10, 1948 Copper disc for mounting in vacuum wnt, mside di 
+ Manutactured by Custom Scientific Instruments, Ine.. ameter equals inches. (3) Single filament. (4) Drop 
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Fic. 2.) Ultra-microtome 


section af 


helow 


and 
the 


evaporated onto them 


ments would coated 
molten 
with very thin coating par 
that they could later with 
for cutting with the microtome 


Parts the tiber thus treated were placed 


This covered the 


2 


ing straws and packed 
the 


parts 
allowed 
The drinking 
straw was then placed the specimen chuck the 
The 


filaments to be cut were 


heyond the end the drinking 


micro 


tome rotor was about 25,000 r.p.m 


and the sample was fed into the knife 


* 
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collected microscope shde which had been coated 
with thin film formed solution 


Highly puritied polyvinyl produced 
Chemicals, Ltd 


JOURNAL 


Vagnification 103500 


were then mounted the electron 


croscope the usual manner 


Discussion Results 


show several the nylon and rayon 


sections the were covered 


+An RCA Type EMU Microscope was used for all the 
work, 


> 
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fiber—ultra-microtome section. 


with very thin coat parattin before being mounted 
the evidence exists proof that 

The electron micrographs ravon and 
appearance trom each other and 
sections 


The dark border seen is apparently the gold coating on 
Magnification 


high 


same manner the rayon and samples, 


cluding exposure under the infrared lamp 
When the 


were mounted the there was 


same length time. sections 


evidence any structure, the formvar 


at 
i 
ta 
4 
3 
of the 
¢ 4 
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ultra 


flow out 


tected 


film thin that could not 
with the electron microscope, 
the 


the microtome 


200- 


sections were 


mesh copper screen copper screen Contam- 


microtome 


Rt 


10 3500 


ing the samples was then placed blotting 
and treated with few drops normal octane, which 
should have completely dissolved any pres 
the one prepared previously, indicating that par 
had been mistaken for 


Nylon and rayon were placed under the 


“4 
fF 
air 
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infrared and were not affected this treat 
should not have been damaged the heat 
lamp 

sections rayon are shown Figures and 
gold border apparent Figure The 
dark masses which appear each the photo 
graphs are either the orig 


inal raw materials chemicals used for 
purposes. 
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Letters the Editor 


Function Methylated Melamine-Formaldehyde Resin 
Controlling Shrinkage Woolens 


AMERICAN CYANAMID COMPANY 
Main Street 


15, 1948 
the Editor 
RESEARCH 
Dear 


Control felting shrinkage has been 
honding tibers their neighbors con- 
tact, forming network with restricted rela 
tive mechanism was mentioned 
Baldwin, and Speakman Harris 
but, our has not been experi- 
mentally demonstrated occur practicable shrink- 
amine-formaldehyde resin controlling wool shrink- 
age has been investigated examining each the 
above factors. 

for wet fibers were per 
formed before and after resin treatment, under con- 
sisted immersion aqueous solution 


fibers, shows that the behavior remains substantially 
unchanged therefore ruling the 
cause shrinkage control this 
observable mechanical part was the 
resin, doubtful that the resin solution penetrates 
the tiber. 

Friction tests the capstan method 
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EXTENSION- 


overnight and during test 23°C, taken: before 


Tensile hysterests loops of fibers tmmersed 


resin (b) same similar fiber, but 


solution) 
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(10% aqueous methylated melamine-formaldehyde 


resin solution. Cured 6 min. at 143°C 


Treatment No. Directional friction coetticient*® Average 

In elotht 13 0.22 0.20 


* The directional friction coetticient ts calculated trom ye, 
the against-scale, and wi, the with-scale, coefficients of sliding 


friction by: 


Me 
DFC 
Ms Mi 
7 Standard deviation of a single observation trom the mean 
is ca. 0.05, 
Linear shrinkage (washed per Federal Specitication 


CCC-T-191 


percent level, test) de- 


treatment questionable difference results for fibers 


found tor tibers withdrawn from threads raveled 
Table I lists the 
average directional friction for 
the 


from treated and untreated cloth. 


these three and during the 


withdrawn from cloths may due (1) resin solu- 


tion not being deposited fibers 


tively single fibers, (2) removal 


broken possibilities have not 

The tensile strength (1) felts made short 
fibers, (2) untwisted single phes knitting yarns, 
and (3) single-ply threads from cloths 
significantly enhanced (up tenfold) the resin 
treatment. increases evidently arise 


the case (2) twist renders 


and (3). removal 


eliminating the strength from helical 
intertiber bonding hence revealed. 


threads from cloth, Figure shows 


amounts the twist removed 
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The minima represent approximately twist; 
creasing strengths the right the minima result 
from the introduction twist the reverse 
The threads were warpwise 
plicate swatches flannel, one which was 
amine-formaldehyde and the 
they were immersed the solution wetting 
characterizes the strength contribution from 
this minimum strength, measured 
twist turns per inch), resin 
add-on), and other respects, appears 


he 


resin-treated 


the 


whose threads average 


and o,, 
the washing procedure used, the 
constant equivalence was found equal 
bond 


formation and its importance 


duce from the above facts the 
age. 


shrinkage was virtually treatment with 


aqueous chlorine have also been found 
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Fic. Strength removed wet woolen 
threads (a) from flannel processed for resin treat 
(b) Same for duplicate swatch flannel, but including 
erage from five ten individual 
show probability range. 


shrinkage 
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creased tensile strength when bond 
ing agent believed gelatinized material 
the surface the Other proc- 
esses, ¢.g., use of alcoholic caustic potash, are bemeg 


examined this light. 
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tical results 
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More than years ago von 
that when treated with 
chlorine water, bubbles appeared the surface along 
edges inside the wool 
predicted this substance carbohydrate. 
also found that when the wool treated 
with alkali the bubbles failed then, 
this reaction has always been 
nature this reaction have besides 
has been shown that the forming the bubbles 
can seen inside the bubble, thus indicating that the 
bubble contains liquid substance The bubble 
sac can even punctured means micro- 
scope needle This fact has led the assump- 
that the forming the sac due semi 
permeable membrane, which kept 


osmotic pressure should contain large molecules from 
has 


heen known about the nature this 


membrane. 

have found that when wool submitted 
slight chlorination and shaken with water, and drop 
branes can seen (Figure Since these are the 
first matter removed from the fibers, 
sumed that they skin the wool 
have the same thickness, about 
optical microscope. The material very dense and 
homogeneous, and pattern structure can 
membranes are the osmotic 
for the When the bubbles 
vestigated under optical microscope, they are visi- 
ble only because there difference refractive 
indices between the contents the bubbles 
liquid fact had already been noticed 
Stirm and Colle general, each sac seems 
cover one scale, but sometimes large sac covers 
several and occasionally the formation this 
large sac out smaller ones can 
leads the conclusion that the membranes form 
continuous skin over the whole seems 
comparatively firmly fixed under the 
under the edges and kept there, like 
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micrograph 


JANUARY, 


bubbles, the scales also can swell and 
form small sacs especially when they have 
heen previously loosened from the This could 
due osmotic pressure the nuclear hollows 

taken indication damage the wool. 

However, the skin acts 
membrane, only one small hole for each sac neces 
have removed and observed the membrane 
from different kinds wool, some which showed 
wool treated for minutes with 2-percent 
obtained the membranes, although they 
too sensitive used for practical purposes 
estimate the damage the wool. 

Also, other reactions for observing wool damage 
treme sensitivity Whewell and for 
mechanical damage can explained 
test the tibers are chlorinated and 
afterwards dved with these 
Moreover, the Red test for 
the extent wool fibers gets 
its explanation the membrane The intensity 
the very much increased after mechani 


milling the the intensity the 


impossible believe that the fibers have 


been such great extent during the 
The explanation must this 
process the thin membrane broken damaged 
some and the dve can penetrate more easily 
through the examples mentioned show 
the great importance the membrane the 
wool fiber for the and other large 
molecules into the fibers 

thanks are due Mr. Philip, who made the 
Institute, Nils for discussions 


criticism. 
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ANALYSIS: TESTING: 
LABORATORY METHODS 


Acid Value Cellulose 


Cannizzaro reaction between the 
fiber cellulose jute and caustic 
umdar, and Paul. 
(through Chem. Abstr. 42, 4744d 
(July 10, 1948)) 


Neale and Stringfellow method 
for the determination the acid 
value cellulosic materials 
31, 6868 involves the use of 0.02 
VY NaOH It has been objected 
that this gives rise Cannizzaro 
However, such reaction would 
duce the number, which not 
the the method 
gives more less the 
values other this makes 
the occurrence Cannizzaro 
action unlikely 


Viscosity Cellulose 


Methods determination the 
viscosity cellulose and nitro- 
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ABSTRACTS 


cellulose. Calibration am- 
(through Chem. 42, 
(Aug. 10, 
Calibration series viscom 
with various liquids 
the range 4.95 
1010.0 centipoises, for the 
paratus constant (where 
liquid and are higher, the greater 
were found only when was less 
than 1.9 mm., provided was not 
too great. With higher 
values over sec., 
of ¢ can attain 506. \ suitable 
correction table set from 
for number viscometer ampuls 
different each curve correspond 
ing one calibrating liquid; the 
deviation given curve from the 
correction applied the given 
tions, n of cellulose and nitrocellulose 
can determined with average 


Anales fis. (Madrid) 


easily more the case 
2-3 mm. value for and 
calibrating liquid. 
lose, the most suitable calibrating 
liquid dibutyl phthalate and its 
mixtures with castor oil, 
poises for less than 2-3, and 
3-4 mm., respectively, and the 
order of 30-60) per 25> mi. 
liquid 

Text. Research J. Jan. 1919 


Electron Microscopy 


Pseudostructure electron micro- 
scope specimens. Jolin 


Watson. Applied Phys. 19, 

713-20 (Aug. 1948) 
Structures are described which are 
not real properties the electron 
microscope specimens but are arti 
facts introduced by the action of 
the electron beam. 
some the effects which may occur, 
examples are given from samples 


inorganic 


method for the electron micros- 
copy wool. Swerdlow 
and Gloria Seeman. TEXTILE 


tort 
ae, 
ct 
Text. Research J. Jan. 1940 
$2 
ihe 


18, 
(Sept. 1948). 


thermoplastic 
replicas 


making 
negative 
Through this technique 
details the morphology the 
wool 


developed. 


before and after treat- 


ment, were clearly revealed the 
tural implications the electron 


micrographs are discussed with re- 
spect the and 
with reference the observations 


Authors 


wear 


other investigators. 


Text. Research J. Ja 1949 


Pulps for Viscose 


Viscosity measurements quality 
pulps. 
(1947) (through Chem. 42, 
(June 20, 1948)). 


means gaging the suitability 
dissolving pulps for viscose forma 


tion, which based viscosity 
differences between the original 
pulp and aged, alkali-treated 
terial. 

Research J. Ja lyty 


Rheological Measurements 


Rheological measurements with the 
rotational 
Fischer and Charles H. Lindslev. 
RESEARCH 
18, (June 1948 


forms has found 


measurement of 


wide 
tor 
and the study so-called anomalous 


flow. 


use 
the VISCOSIEN 
Starch pastes, pigment dis- 
persions, printing pastes, and coat- 
are examples materials used 
textile industry which exhibit 
Identiti 
cation the ditferent kinds 
and measurement terms valid 


In the 


propertic s. 


physical units are before 
the properties these materials can 
expected that with adequate speci 
flow 
control 


properties 


mill 


nore 
etlective processes 
will become possible This article 


concerned with essential features 


instrumentation, and 
computation. Authors 
Text. Research J. Jan. 1949 


Latex Penetration 
Tire Cords 


microscopical technique for deter- 
mining latex distribution tire 
cords. Ines and Mary 
RESEARCH 
18, 371-3 (June 1948). 

which permits the micros 

copist to locate the extent of pene 


tration of latex tire cords. 
Photomicrographs the 
sults obtained. Authors 


Text. Research J. Jan, 1949 


CHEMICAL AND PHYSICAL 
RESEARCH 


Chemistry Azlon Fibers 


Constitutional factors the pro- 
duction artificial protein fiber. 


Sam R. Hoover, Elsie L. Kokes, 
and Robert F. Peterson. TEX 
18, 
(July 1948). 


Recent developments in the chem 
istry artificial are 
with the 


ditferences amino acid content 


reviewed, 


the various proteins. New experi 
mental results thermoelastic anal 
vsis protein and determina 
proteins end-group analysis are 
presented. \uthors 


. 19490 


Structure Cellulose 


Structure cellulose fibers. 
Lauer and Mansch. 
Zellwolle 25, 186-9 (1947) 
(through Chem. Abstr. 42, 4756h 
(July 10, 1948)). 
based the observation 
that the skin jacket the 


selde ut. 


tiber 


Cross 


sections on 


solution thioflavine was 


creased soaking Crk 
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used for min. and the fibers were 
then washed distilled 
tween thickness skin 
various and resistance 
strong outer skin 


well the lumen 
Text. Resvarch J. Jan. 1949 


Highly Polymerized Cellulose 


Highly polymerized 
celluloses. Noguchi 
J. Soc. Chem. Ind. Japan 44, 
692-7 Measurement 
the polymerization degree 
cellulose (through Chem. Abstr. 
42, (Apr. 10, 1948)) 


viscosities 


regenerated 


solutions of cellulose produc ts were 
measured 
poly merization 


degrees of 
calc ulated by H. 
Staudinger’s viscosity: law 


ap- 
paratus described which air 
replac edby N toavoid depols meriza- 
The 
1.5°,. Preparation viscose 
containing highly polymerized cellu- 
lose. 
preparing such viscose are: 
13.5% NaOH solution, press the 
product weigh times much 
atmosphere of N at 15°-16°C for 
for hrs.; omit ageing; 
(f) ripen 20°C. 
Change degree polymerization 
cellulose during the preparation 
viscose. Wood pulp which 
700-900 was converted by the above 
method the 
degree polymerization was 520 
540. 


Text. Research J. Ja 


tion cellulose oxidation 


Practicable 


le) 


viscose which 
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Cellulose Ethers 


Cellulose ethers. and 
Trades 113, 88, (1948) 
(Apr. 10, 1948)). 

general discussion methods for 


preparation Na salt of carboxy. 
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methylcellulose useful because 
its stabilizing effect emulsions 
cosmetics, ointments, and 
the like. Glycol cellulose 
droxycellulose valuable textile 
sizing and used the alkali 
soluble ty pe alter 
fibers by 


fi rds, 


setting the 
leaving 
Mixed ethers the water-soluble 


acidification, 


are also used for textile sizing 
stabilization. The 
decided ettect on its solubility in 
different organic solvents. 


Text. Research J. Jan. 1949 
Creep and Flow Processes 
Rubber 


Creep, recovery, and permanent set 
for GR-S and hevea. 


Gehman. Phys. 19, 
(May 1948). 
permanent 


set for GR-S and hevea are studied 
over period and range 
Flow and the 
changes 


elongations. 


structure are discussed. 


Witnauer 


Microbiological Degradation 
Structural changes wool degraded 
the ringworm fungus Micro- 
sporum gypseum and other micro- 
Stahl, and Levinson. 
TEXTILE RESEARCH JOURNAL 18, 
224-31 (Apr. 1948). 
Observations the literature con- 
cerning the effects certain fungi 
and bacteria the structure the 
wool fiber are scattered and con- 
study, 
Microsporum 
bacterium 


using 
evpseum 
Pseudomonas 


the fungus 
sp., it has been observed that the 
cells the wool are not dis 
supplemented 
tions degraded cloth and loss 
dry weight degraded wool, 
concluded that the weakening 
subjected to 


sce observations 


wool microbiological 


intercellular substance and upon the 


cortical degraded wool 
wet, its breaking strength seems 
limited the strength the 
intercellular substance, whereas the 
tensile strength such wool which 
has been dried apparently deter- 
mined weakening the cortical 
that the hyphae 
penetrate the wool fibers and grow 
parallel the fiber axis, apparently 
sumably penetration occurs through 
the tiber ends through breaks 
the epithelium. Authors 
Text. Research J. Jan. 1949 


Radiation Drying 


Radiation drying textiles. 
George Paul and Richard 


JOURNAL 18, 573-97 (Oct. 1948). 
paper with 
drving woven and matted wool 
Radiant 
energy was supplied R-40 electric 


deals radiation 


absorbent cotton batting. 


and air conditions 
surface ot 
rate curves were 
analyzed terms mech 
anisms, and comparisons were made 


the samples were con- 


with convection means 


heated the variables 
velocity, intensity radiant energy, 
sample thickness, optical properties 
the materials being dried, and 
the initial regain. 
Text. Research J. Jan. 1949 


Jute Quality 


X-ray analysis jute fiber 
different qualities under various 
Saha, and Rudra. 
Natl. Inst. Sci. India 10, 
(through Chem. 
Abstr. 42, 10, 


jute samples various qualities 
were examined. indi 
cated the width the 002 retlec 
tion, its length along the Debve 
Scherrer arc, and the presence 


ring. bleaching 


with ClO. did not change the lattice 
constants, but did contribute 
clearing the diagram background 
Hot HO swelling of jute is shown 
NaOH for min. shows 
slight change 002 spacing, well 
in 306, NaOH, the 002) spacing 
changes to 4.083 A.. indicative of a 
fiber 
Debve-Scherrer ring. 
aldehyde 
cellar 


change to 
longer 
presence ot a faint OO2 
Phenol-form 
orientation, 
inclination some micelles the 
fiber claimed that jute 
classification can carried out 
the basis diffraction, elimin 
ating the effects luster and color. 
Text. Research J. Jan, 1949 


Structure Rayon 


Structure and properties regen- 
erated cellulose. Rose 
Wilson. TEXTILE RESEARCH 
JOURNAL 18, 114-23 (Feb. 1948) 


A mechanism of cooperative crystal 
growth high-polymeric materials 
proposed which tends produce 
superlattice 
generated cellulose interpreted 
the average length chain passing 
through one and one dis 
ordered region. Electron micro 
graphs the surface regenerated 
cellulose show the network structure 
with periodicities corresponding 
magnitude the crystallite length 
obtained from limiting and 
X-TaVs. The free space of cellulose 
due largely holes the net 
work which become accessible the 
diffusion small molecules into the 
fiber when the network expanded 
The 
fibers may broken 
itudinally, laterally, diagonally, 
depending the direction the 


ravon 


history of the 


sample. 


preted first deformation the 


RS les 
5 
he, 4 
| 
ry 


36 


and disordered regions finally 
direct the dis 
ordered very 


stretching of 
material. The 
increase the wet 
due the 
the expansion 


asia 


large 


fibers largely 
leverage 


required to collapse the network of 
ravon determined the free 


Research J. Jan. 1949 


Structure Wood Fibers 


Certain variations the structure 
RESEARCH JOURNAL 18, 
(Sept. 1948). 

regions the cellulose tiber using 

physical 

properties natural cellulose fibers, 


the fine structure which com 
posed ot plant cells, are dependent 
Certain were 
that each cell wall could held 
position throughout the study 


\uthors 


structures. 


Modification Wool 


Chemical modification wool. 
Replacement disulfide groups 
Chem. 40, 316-22 (Feb. 
1948). 

unusual properties wool can 

flexible 

polypeptide chains held together at 
period intervals by the 


structure consisting long, 


disultide 
cross links the amino acid 
These cross links contribute to the 


wool, vet are sensi- 
tive attack chemical and 
biologic al agents, Earlier work 


showed that these cross links could 


be replaced by more stable ones by 


process involving reduction 
quent This procedure, 


although vielding wool enhanced 


stability, and expensive 


volving the use inorganic reduc- 
ing agents the presence cross- 


duced this manner have excellent 
physical properties well 
hanced stability chemical agents. 
Some practical aspects this new 
reaction are mentioned. Authors 


Text. Research J. Jan. 1049 


Frictional Properties 
Wool Fibers 


Measurement friction between 
single fibers. III. Influence 
different treatments the fric- 
tional properties wool fibers. 
Lindberg. 
SEARCH JOURNAL 18, (Aug 
1948). T.R.J. 17, 488-96 
(1947); 18, 1948). 


ent loads has been measured and 
equation derived previously for the 


friction temperatures 
has been measured 


Both coetticients friction decrease 
with decreasing temperatures, and 
the change reversible. The tric 
treatment with ditferent nonfelting 
No 
preciable change the friction was 
ured after different abrasional treat 


agents has been measured. 


was meas- 


cases there was 
increase in the frictional coett 
cients \uthor 


Text. Research J. Jan. 1049 


Measurement the frictional prop- 


(Aug. 1948). 


Phe surface of a wool tiber consists 

that 
Irom 


arranged 


rubbed the tip towards the 
root considerably rougher than 
rubbed the 


when ama 


when reverse 
direction 
terial containing wool sub 
mitted mechanical action such 


RESEARCH JOURNAL 


processes the fibers tend migrate 
in the direction df their roots. This 
migration tendency recognized 
one the principal factors 
known felt, and the excessive 
exhibit during laundering. 


strument for measuring these sur 
face frictional properties individ 
ual tibers ts 


Measure 


ments wool tibers 
indicate large variations frictional 


The 


friction 


made 
properties. relationship be 
studied significant correla- 
found. Measurements 
made the dry state resulted all 
cases lower values than measure 


tween Was 


ments made the same fibers 


the wet state. The coethcients of 
friction of a few varieties of wool, 


Research J. Ja 


\uthors 


Copper and Xanthate 
Viscosities 


Relation between copper and xan- 


thate 
Das r 3-7 (1948): cf. 
42, 4345f (1948) (through 


Chem. Abstr. 42, (June 20, 
work, using pulps 


commercial 


fate, and beechwood sulfate, 
relation between xanthate 
and 
veloped. 

Text. Research J. Jay 


has been 


Yarn Testing 


Theory commercial yarn testing. 


and George 
Phys. 19, 464-72 


(May 


method the conven- 
tional 
derived 


1948). 


spring constants 
which eliminates the loca- 
tion of the basic spring line used for 
the determination of the viscous 
constants When the 


theory the 3-element 


Be, 


JANUARY, 1949 


textiles. The method involves the 
magnitude creep constant-rate- 
of-loading experiments (or the mag- 
nitude the relaxation constant- 
rate-of-elongation 
This technique makes the method 
available for the 
the visco-elastic properties textile 
this report appeared 
(1948). 


BLEACHING: DYEING: 
FINISHING 


Bleaching 


Bleaching fabrics having color- 
effect fibers. Mouton. 
13, 120 (1948) (through 
Chem. Abstr. 42, 20, 


Peroxide-persulfate 
are used the process described. 
Several bath compositions are dis 


ext. Research J. Jan. 1049 


Indazole Dyes 


Metallic complexes the insoluble 
(1948) (through Chem. 42, 
(July 20, 1948)). 


Discussion the preparation and 
derivatives 

er Ry arch J. Jar 1049 


Naphthol 


Naphthol AS. 
(1947) (through 42, 
(Aug. 10, 


review the chemistry and 
plication of the Naphthol AS dves. 
references 

Text. Research J. Jan. 1049 


Dyeing Pe-Ce Fiber 


The chemical basis for the dyeing 
Pe-Ce fiber. Werner Kirst. 
28, 23-4 
(1947) (through Chem. Abstr. 42, 
5676d (Aug. 10, 1948)). 


discussion the use softening 
agents the chlorinated 
polyvinyl chloride ethyl 
recommended. 
The limited light-fastness fabrics 
this manner pointed out. 
given, 


Wool and Silk Dyeing 


New method dyeing wool and 
Inst 
(through Abstr. 42, 
(Aug. 10, 1948)) 


The method produces the 
group (the one not involved 
the peptide bond) the keratin 
White previously 
washed with 500 ml. solution 
and rinsed with and 
with very dilute was diazo 
and ml. density 1.19 
500 ml. 15-18°C for 10-12 
the wool takes lemon-vellow 
ish tint. The diazotized wool was 
rinsed with cold H-O and directly 
subjec ted to coupling in a solution 
perature, the coupling requires 3-5 
pleasing colors were 
tained: with with 
deep orange; with 
dark with 
the fastness the colors appears 
the wool allowed stand few 
hrs. after diazotization, the diazo 
compound is decomposed and the 
wool loses its ability of azo coupling 
same method silk, but not with 
the same variety shades 

Research J. Jan. 1949 


FIBERS: YARNS: FABRICS: 
MECHANICAL PROCESSES 


Flax Quality 


The relation between the chemical 
composition and the quality 
28, 4-7 (1947) 
(through Chem. Abstr. 42, 
(Aug. 10, 1948) 


flax tiber were determined with the 
purpose finding some relationship 
fiber and its and strength. 
The skeletal substance lignin-free 
cellulose was prepared treatment 
remained which Vere nmol re moved 
second ClO. treatment 
relation was found to exist between 
the cellulose content the tiber and 
i Cellulose 
nitrate was prepared from the 
pure skeletal cellulose and the vis 


its fineness strength. 


cosityv of a solution in acetone 
was determined. There was 
lationship between the cellulose 
nitrate viscosities and the physical 
properties the acid 
content, originating the galactu 
ronic acids the pectin, was 
The tendency for 
varns vield higher amounts 
this acid was observed but the pro 
determined treatment with 
was considered 
react give salt the tiber 
and free which can 


acetate solution 


acid number increased 
slowly, both with strength and 


and lignin content, the iodine 
sorption, and the ash and moisture 
content all give any cor 
relation with the 


Text. Research J. Ja 


Plastic Laminates 


Cotton fabric laminates. 


j 4 


1 


lext. Research J. Ja 1049 Text. Researck J. Jan. 1949 

| 

it 

fie 


Plastics 25, 123-5, 
184-91 1948). 


report comprehensive study 
laminates supplied commercial 
information regarding fabric weight, 
construction, 
molding 
cure-time and other pertinent 
information; however, these data 


temperature, pressure, 


Data are given comparing the test 
laminates, described merely being 
made from and coarse weave 
cotton fabrics respectively. 

Martin 


Text, Research J. Jan, 1049 


Reclaiming Parachute 
Fabric 


Abnormal weft bursting pressures 
silk fabric for parachutes. 
Docking and Wilding. 
Text. Inst. 39, (Apr. 
1948). 

silk fabric for parachutes tested 

according standard specifications, 

the bursting pressure one direc 

tion relative that the other 

rection dependent the ratio 

the extensions the fabric these 
directions. Material 
ted on account of low 


bursting strength mav reclaimed 
simply wetting out and re-drving 
should then specifica 
tions I.. A. Fiori 
Text. Research J. Jan. 1949 


Flexing Strength Fabrics 


The effect calcium soap the 
enroth 28, 
27-8 (1947) (through Chem. Abstr. 
42, 5081¢ (\ug. 10, 1948) 

Phe deposition salts fabrics 

discussed and shown that 

soap has the etfect lubricating the 
fabric and increasing its resistance 
washed, but control 


deposition of CaCO, on the fabric, 
failure occurred average value 
converting the car 
soap solution, the failure was 
raised 3,000. 

Text) Research J. Jan, 1949 


Rubberized Fabrics 


Durability tests rubberized cot- 
ton and cellulose acetate fabrics. 
J. Rubber Research 33-4 (1948) 
(through Chem. Abstr. 42, 
10, 

pure cellulese acetate fabric (//) 

were spread one side with natural 
rubber containing compounding 
ingredients and strips each were 
hung the Hamble River estuary 
sea water and exposed to air for 
about equal periods with rise and 
fall of the tide. 
the temperature 


The time 
not given. 
Periodically, strips were removed, 
immersed 
fresh water for and tested 
while wet Phe following data give 
the tensile strengths (as percentages 
exposure) after 20, 29, 
and 143 exposure, respec 
tively: 100, 91, 84, 67, 53, 
and Henee pro 
gressively until was badly rotted, 
whereas weakened somewhat dur 
ing the tirst and then 
sults agree general with some old 
experiments Dorée with untreated 
varn and fabric 15, 1624 
Text. Research J. Jan. 1949 


mained almost unchanged. 


Wool Combing 


Recent research Noble combing. 
P. P. Townend. Textile Recorder 
65, 50-1, (Mar. 1948). 

The effects of tvpe of wool, nep 

content, and running time tear 

(ratio top noil) were deter 

mined the first part this 

(Textile Recorder 65, 49-51 

(Jan. 1948): cf. TEXTILE RESEARCH 

Jor RNAI IS. 255 { \pr. 1948)). 


RESEARCH JOURNAL 


Further experiments were 
tear and the drag sliver, the 
effect heat combing, and the 
influence sliver weight. There 
little difference tear between 
and gillings, but appreciable 
difference between and gillings 
determinations showed 
that the parallelizing the tibers 
extra gilling resulted slightly less 
breakage. 
that the drag exerted 
pulled per gram sliver according 
the normal drag test 
tops. can reduced 
the sliver gillings but further 
operations not affect the force, 
assuming that the sliver the 
same however, the 
number tibers the section 
of the sliver is increased, then the 
ditional conclusions drawn 
series tests evaluating drag are 
(a) the least drag will placed 
comb pins and leather when slivers 
should combed soon 
after gilling as possible; (¢) balls 
should wound lightly pos 
fibers regaining their crimped 
Observations made during the ex- 
combing revealed that: (a) the wool 
leaves the pins the large circle, 
before the cover plate, more easily 
and sooner when the pins are heated 
the drawing-off action the 
large-circle drawing-off rollers is 
less severe when the pins are heated; 
the inner large-circle row pins was 
drawing-off rollers the 
case when the circles were heated. 
Such action would cause these pins 
bend and interfere with the large 
small circle settings and also cause 
greater wear the leathers; and 
the fringe protuding 
large circle appeared have more 
curl when the pins 
The sliver weight does not 
tear any great extent providing 
the sliver is not too thick to crowd 
are summarized tables 
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+ 
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Recent research Noble combing. 
corder 65, 47-8 (Apr. 1948). 

the first two articles this series 

(see preceding abstract) the effects 

the wool, nep content, 

and running time tear (ratio 
top noil), gilling tear and 
combing, and sliver weight were 
experiments the effects tear 
throw-over, drawing-off speed, 
setting drawing-off rollers, and 
the depth dabbing. evident 
that tear increases the feed 
reduced length and that the 
creased feed influences the produc 
speed results in a decrease in tear; 
about reducing this 
slight. When the setting distances 
between the drawing-off rollers and 
the large were 
altered, increase the spacing 
the outside drawing-off rollers 

the larger circle, maintaining 

constant inside roller setting, caused 

will occur the inside rollers are 

taken away from the smaller circle 
and the set 
closer to the larger circle. Other 
data suggest that tear not affected 
when the outside rollers are taken 
that the setting the inside rollers 
has greater effect tear than that 
of the effect of light) and heavy 
dabbing on the tear of combed wool 
indicated that the depth which 
the fibers are pressed in the circle 
pins the tear wool; 
the deeper this the worse 
the tear. [.. A. Fiori 


Long-Draft Roving 


Long-draft roving has developed 
World 98, 133, 196, 198 (June 
1948). 


tems for roving frames was retarded 
for a long period because of the low 
spindle speeds used large slub 


against reducing the 
roving processes or doublings. 
Long-draft spinning and improve- 
ments all preparatory processes 
have stimulated the application 
long draft roving frames that 
many different drafting svstems are 
available today. Landau 
Text. Research J. Jan, 19049 


Spinning Rayon Staple 


Spinning rayon staple 
ton spinning 
Sdk J. & Rayon Vorld 25, 41-3, 
1948). 


the difficulties experienced in proc 
limited the opening and picking 
operations. L. A. Fiori 
Text. Research J. Jan. 1049 


Spinning Long-Staple Rayon 


Spinning long-staple rayon. 
turer 74, 70-2 (Feb. 1948); cf 
RESEARCH JOURNAL 17, 
729 (Dec. 1947) 


spinning frames may used 
for the spinning long-staple svn 
protruding ends fibers than that 
which made the ring spinning 
speeds are attained, 
the twist and the varn 
packaging mechanisms 
pendent. 
used reduce the manu 
facturing costs by eliminating the 
draft, and using large packages 
the creel. Landau 
Text. Research J. Ja 1o49 


Warp Inspection 


Weave room inspection new 
and Synthetic Textiles 29, 69-70 
(Sept. 1948) 


Procedure for inspecting new warps, 
with special reference to spotting 
wrong drafts, using 
determining defects, ete. 


Mounting Heavy Warps 


Warp mounting looms varies. 
29, 57-9 (July 1948). 

Conventional methods mounting 

heavy warps and operational details 

starting the warp weaving are 
described. 

Text. Research J. Jan, 1949 


Synthetics Woolen System 


The carding synthetic yarns 
the semicontinental woolen sys- 
1—2 (Jan.—Feb. 1948). 

The feasibility using standard 

semicontinental set woolen card- 

ing machines for processing 
fibers and blends these 
fibers with wool 
this svstem includes 


tate and viscose fibers by them 
ranging from 25°, to 75°,. Deniers 


and staple lengths ranging from 
respectively, can also be processed 
principles 
has been found vari 
able speed transmission introduces 
speed range for the 
been found that evlinder speed 
thetic alone blends 


MISCELLANEOUS 


Adhesives 


Industrial adhesives. Nicholas 
Lollis. Product 18, No. 
11, 117-22; No. 12, 137-42 (1947) 
(through Chem. Abstr. 42, 
(July 10, 1948)) 

In the first part, vegetable, protein, 

industrial adhesives are reviewed. 

paratory surface treatments, modu 
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ov) 


pansion, and new techniques such 


properties 


dis 
part 
and 
thermosetting resin adhesives, ap- 


cussed. “second deals 


plications in wood, metal-to-wood, 
plastic, and rubber bonding. 
new 


glass, 
The 
phenolic-elastomer 
combine the strength, adhesive, and 
corrosion-resisting 
resilience rubber. 
chietly 
steel. 


They are used 
Tables give the trade name, 
composition, 
the glues, 
and physical properties rubber 
adhesives. 

Text. Research J. Jan 


phenols and 


adhesives, 


lyly 


Chemical Engineering 
Developments 


Chemical engineering the textile 
industry. Chem. 55, 
(Mar. 1948) 

A comprehensive report) discussing 

past, present, and future applica 

tions chemical engineering the 
textile Past developments 
described include continuous bleach 


Williams 


and solvent 


pad-steam 


unit, dve-ketile control 


ing, 
textile mill opera 
helds for 
present-day application chemical 
engineering principles. 
Text. Research J. Jan 


tions 


1949 


Control Laboratory 


Control laboratory can save money 
World (July 1948) 


for the purpose main 
taining quality standards. 
test forms are reproduced. 


Landau 


Research J. Jan. 1949 


Production Control 


Advantage statistical data 
weaving performance and qual- 


ity. Rayon 
Text. Mo. 29, (Jan. 1948) 
65-6 (Feb. 1948); 52-4 (Apr. 


Figures and charts giving statistical 
weaving performance, both single 
and multiple shuttle looms, 
lated quantity production and 
quality cloth show the average 
performance expected (based the 
missible performance, and the fac 
tors responsible for 
and The ap- 
plication analysis cloth faults 
and factors important 
the determination cloth quality 
are described. 
Text. Re 


Fiori 


earch J. Jan. 1949 


Polymer Molecules 


The size and shape polymer mole- 
search (London) i, 343-52 (1948) 
(through Chem. 42, 
(July 20, 1948)). 


Text. Research J. Jan. 1949 


Gold Thread Manufacture 


Khan 


\malsad. 


Gold thread manufacture. 
Bahadur 


dian Text. 58, 537-50 (Mar. 
1948). 
Processes involved the manu 


facture gold thread are pre 
paring silver bar, (2) drawing 
silver 
wire, (3) 


bar Coarse to a 


drawing and 
(4) 


(5) winding 


silver 


silk 


thread and winding bobbins, 


dveing raw 


Lametta 


(overlaving thinly with gold), 


spre ‘ ial 


and (7) reeling and packing. 


process is described and 
emphasis the gilding technique 
stage manufacture included. 


evt. Research J. Jan. 1949 Ll. A. Fiori 


Rubber Thread 


Rubber thread and its application 
tile Recorder 66, 42-5 (June 1948); 
Textile Manufacturer 74, 68-72 
1948). 


historical development rub 


ber thread brietly traced Mod 


producing the thread from 
raw materials are 
the developmental 
stage are the introduction of colors 
and the rubber threads. 
The physical properties 
threads 
requirements all types elastic 
fabrics. 


Text Research J. Jan 


service 


rT 
1949 


Static Eliminators for 
Nylon Hosiery 


Static eliminators reduce costs 
boarding nylon hosiery. 
som. Textile 
(June 1948) 

Radioactive static eliminators have 

handling 


Ran 


12, 42, 46, 


manual 
ciency the boarding nylon 


and 


caused the generation 
electricity. 
lext. Research J. Ja 


static 


Landau 


1049 


Pneumafil Cuts 
Spinning Costs 
Pneumafil installation cuts spinning 


costs. Anon. World 
(June 1948). 


mull 
installation the 


that the 


Results show 
vacuum 
spinning waste removal 
duced the number ends down 
counts ranging from 40s 
120s. Work loads 
approximately 
Text. Research J. Jan 


increased 
Landau 


1949 


Rayon Tariff Information 


Manufactures rayon other 
synthetic textiles. Volume 13. 
Summaries tariff information. 

with 

scription and uses, 


are discussed respect) to de 
production, 
imports, tariff rates, 
lowered tariffs put into effect 
are compared with previous rates. 
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